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InVra nx xVi nrpnan ]ir»a nx pn natyo mPxoDnoasn nsixnn 


m ■ a R : n»n» , 1 ’^y pyion ’ Vx’mn mman “?w ,ptn»a *?ty »atyn pinn ’d 1 ? .pV 

mniDn mns ^ayan tdio ’dPd mmDn 
nsinn D’aiDty 

v__ * 

’VDD’nuasn mDn 


mv , „ 

= ma>~R 


R 


'HpM ® 
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np'33n T*pn 


. naixm ’>p , w&n pvmi ,a R =— 

R 


nbpe? nsisn 

nsixna TD"i&n ’d^d rxa xin nt’xm nyun ysna «piira 



nnsnp nvr*n» 

'7mb “oina “iNumu? ,, id ,nipr 'im *7tp mr>i nmbyn nripaa ,*)xb mapn 1 ? n^aman nvr>n»n 

.tfrn dito nm 1 ? w'?T'\ 
.N = 0 erma’^rnnmpaa 
.mra rcbnn , N *?&-mn mbn nw ‘o mva nnmn mipan *7V D ,l ?Dno&) 

.C?jyan ^ytp mripan nmn mnmm «bu? nn ,du> mnnty k 1 ? *von dn 
.2 



mg + 0 = 


mv 

R 


= 4gR 
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np> 3 Dn v*pn 


HPT bjsan rr’j'HN ya vbvo 

.n’JTsn va’ff pinn nms m*?i'? ]ma ,*7syan ?y nDmo» nnpin Pu? mmo nyi? D’xmo 

i~i , mv 2 

. E = mgh+—j- : Nm ntrpnan nnpso nnP ute? nnmxn 
rVn 1 ?! .lmra mwn*7 inn pma nnnx nnpaa nun manw ns D’yv’ dx pVi ,n:nu?o nrx it nnmx 

.v ns 

.nKxmu? mmnaa nty’n*?i ,mmon mvm nx Ditn 1 ? in’s mmnan nx’^a nnK 1 ? 




a’apya nnasn 

D’on Dmn yiD’ttm .pñnn 1 ? k 1 ? n’noo*? mro ,e?’ooo yio’ty nr’ 1 ? sma ,mo’D? nosos nmoa ots’no 
lop no’nn dk Vtvk ,’*?syan ViVoao nmoan nx "i’Styn 1 ? nnyi ,’PK’mn pi’o 1 ? N ^aman mona 

.nm’o 


N 


i 


°J 

1° 


mg 




mv 2 

—R~ 


: D’apya nnnm x?P 
,’ia nnm nmn nmoan mmna ds 
ns p’m’ s 1 ? ’^a’opan ’ooon iiomn 
.’’?syan ViVoan nmoan 



nny *?aman mon *?w o’om 


*?V?oan mnoan ns nwrf7 
.Iio’n i’s ds ds ’Payan 


mpiK® 
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np'3Dn i»*pn 


n i Di®n d’imt 

!!! i p-’tt>an pron i :ra?m ^s’nn pioa mn 1 rns n’siy p aoon nD~iya ns mnn*7 ti».1 
.571* Tun n^ai pr* wj» n’n 1 iiD’nn no pio ,nDn5?»2 iiD’n ti? 1 n«7XD .2 



Vid 11 ? mn 1 fyun ,T>n» poo» xn © ox 
,r*y» i d'?d n’n 1 iiD’nn p'n na» 1 ? 



pnrn 1 ? nsn 1 pun Tn» poo» © os 
.n»»s mn 1 iiD’nn p“7i nsmn 


nsisn * un o *pti?» nrtzo S2£»i irs ,(n37iDp n i p 1 tz?»n mn’n» »k m) nPis?» nsrun 5?SD»n nn .3 

ilnPx’ri 

'?i'?o» 1 7 dso r>»n mon o ,0 sm n*iy» ns7iDn yuD»n pu 7v vvd» PaDnmsn niDntn miDvn .4 

!!*Dv»n 

nm 1*7713 .TDi»n i d'?d nsisn» ks»: nunc; id» vdidh ,n»n» mo xnpi m *iw pJiDpmxn mon .5 
: o’idix utffD nDiv»n m nm*? piu pnp’vn .pin o 1 ?» t>»n in»3»i *an«nsn niD*? 

.(nt niD o’ioo» s*? txi ,nna D ,, mDti> ->dd) s"nnD *?ti? nD»v»n .s 
,nt niD dood» p tsi ,r«on pun nony»» .d 
. nDDino» npDiK n*7onp : sajn 



ntiPXD o’Pxnm mmnn mn 1 ] 
.x"nro xn oin ii n nnnv» 
.*7»T3n mon nx pn ouoo» 
.TDnan o*?» f>x» pun 


nonv» nt 2 ?KD o’Pxnnn nimon mno 
mon nx o’ioo» ,i»vv pun xm oin 1i n 
puntv mti?n: ikd 07ix , 1 '73iD i nonn 
.*7pti?» ni’TD xintz? timn» 
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np'3Dn T^pn 


ntsiws jr»ai»in rrDun 

.F = -kx pnyn 1 ? "iw’ on’a ssoj mon Vm nou? nmma nyun sm noic’D nmonn nvun 

(pnynn praa iisn T»an inoa monw fsa oiran pm) 

nro-'oa nvmn 

: mrna pr 
: nmn 
: nmmr nnnnVnnma 

: mnp nnna 
: nrrnpa 



,ri7W mrna yarii nn 1 ? nppc; iarn - T 
.nnx n ,, atpa ysna »yanw omrnan nsoa - / 
nx an , aa lrm r*?’N) .nnx mntpa ysaa nnntc? ramn nsoa - co 

OOTao nmrn’? msnn 
.‘Tu’? vrv n’vnn nnman - v 
.(a"tia) ’pptpan nnp mipaa Pa’opan pnynn - A 


nipiN ® 
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np'DDn i»*pn 


• - . 

- • ■ : ' v •' ' ‘ V 

■•v-.v;, :;.;•• ..v 

' . • ■" ■ ■ 

. 7 -V;±:-. 

• • 




■V ■; ;•. ■ 

"J-'j jr*.- j 

•' ■■■• •/. ;. 


■a 

’ -fc?' r v ; ' 

13 


V - - 7 - 

'iMW$0k 

”.:>i >- -f <r : ■' * 


:U 

c- T : >*■. 'J-''", 

' -'■ ' 

--. .'.IV-:-,V 


; .y V } 
• :-k 1 : >i-5 ; 

: .;-■•.••' ; 

4-img 

. /.;■■• ; 

. / V- ::i ■ 'v' i ;'•.;•. .:'■;.' 
-' : ' '"•■'•■: ■ 

.>• 

- '•-'- •>■'- 

•-.- -- >*• ■ : 

■ , •' - . ;• 


x = ^cos(ro^ + (j)) 

v = -(oA sin(ro/ + ())) = ±©V^ 2 -x 2 
a = -g) 2 A cos (ro/ + (J)) = ±ro 2 x 


V m ax = 



a 

: ' v '••'; .• 

max 




ro = 

jslfS';; 


: «4v*» 

ro = 



o^uan» 

l»rn *?w mxpraD *run pnyn 

pnynn ix prn *7ii? n’spnsD tuh m+na 
pnynn ik ptn 'w n’xpJiDD itm nsixn 

a”u?u n+a’opan mmnan 
nrapa n+a’opan «yan nsixn 

nyup pun *?© mnmr nvma 


m 


T = — = 2nJ— 

f u 


{» itw»z >ibn Nb)! J !jmp <)i>n b\y mn»n )»t 


<t> » 9 i»n ar»TiT 

./ = 0 pra pun mn p>n na+D ,n'’''ynn 'vb ±>nnnn 'x;n m ynp 1 ? nrpan ysian nmr 


xmi ii>n t = 0 "mnd 
(x - 0) a"uuD 

0 = A cos(ca -0-1-4)) 
0 = cos4> 

4> = ±- 
2 


nun t = 0 nc/ND 
x = A nspn xsai 

A = A cos(o -0 + 4) 
1 = cos 4> 

4> = o 


a = 


a-7t 

780 


f|un t = 0 ~iwnd 
x = -A nspD kxsj 

-A = v4cos(©-0+4)) 

-l = cos4> 

4> = ±7t 

n ,) "iD»i3 , )j , '‘iDa ©i» 1 ’» 
: Dax’-n'? n+ya nD’sn 
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np'DDn T*pn 


D’aiom n'traa 

'± •’iDin rop 1 ? on’3 laip 1 » nx m» 1 ? w ,’id n rspn no rnipaa sjcoa irn a"ra ,i3ix» pspa 

: nimsn Vy nxniy» 


\. \\\\\ 


x = A 


nmpa 

nxp 


mg = kAx 


Ax' 

} 

. ^snr^P 

[ _ ?<> _ V — 0 

Ax- mg 

k 

1 

\U W J / 



nrip^ 

nxp 



InmnntP nnn’n 


: sasiT 

ioy oin , '>n nmp3 nx .nnnnnn nspn nrnpa ri 1 ? nn^yn nxpn nnpa pn nnnxn ma^ pin ns ysnj 

.d"ip:d nnnn n^snnensn mmxn 



mipj 

nsp 
nsn rop 



x = -A 


nnpa 

nsp 


E to P = m g A + 


k(A-Lf 


E bottom = m g(~A) 4 


k(A+Lf 


E -E 

top bottom 


(nnrp n^nx du? ps i±>-\ ,nmno •px nnspn) 


niiiiH® 
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np«3Dn t'spn 



rm 9 ?an» rttsitpa 


nVipram ,-pN 1 ? on’3 a nnn mnn m nnno .oin *7y mftnn n^iptraa rcoma nnann n 1 «ntja 

nn^p Vfroan rrrruna 






: mrr nwpn inw nn ,a , as , Tin nrra: a nmrni ,2nL xm ^iyan nP’n ds . L ioi , tw 



X 

X 


— 2 nL 
2 n 

aL 


.a 


x 

~L 


n«?pn nx xids na^p» nmrn 


.(D’isTanra a) a&sina a^pna.naop a nmrn 

: Viptrn mon nxnuran V?n nnwp D’sa 


f 

r Total 

^Total 

^Total 


-mgs'ma 

X 

-mgj 

_m^ x 

L 


.srop xin — ’3 ^pnyn 1 ? “Hi> , Dmn KsaDB' ,Tma mD ron Vnpnmr? *?ipn?n niDn 
L 

a ,, pa rbv ynpni!? ,nmam nynn Pxd it nynn 1 ? on ,, nn’? inn p*?i ,D ,, pna nmann nynn *7T2? , xinn 

Jfc = M 

L 
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np'3Dn Tspn 


: o) nx xsaj 
a ,, pn» n’ainnn nyi3nD ’D 13’xn 



: nmann 'iv T mrnan pt nx xxaa 



.noaa ix ny“it 2 ?oo n^n x 1 ? mrnan pr 
mn’anVoipa-’pnosin« nmnnmnx,maopnr , n I 7nirrnnmro,n*7n 1 ^ 1 ? w nxroy 

.pmno n’n 1 x 1 ? monon 

.a , 3W amrxa •nion mnxn nx mfa'? ’no ,nmana n^tman o'w»nwn o"no 
n 1 ? a’xnan nrnan pr nx a’rnai ,omn imx nx ays *?o a’a^» 
. L oinn imx n’spaioo T 2 bv nm a’aimn nx n ,l ?TO o"nx 

„ 4^2 

. T = - L ’o , , -ixa ,1 7 -rarp bopn» 

g 

4-7T 2 

.g 'iv rony nx nxncronn a^nm,-*? ’npnnn nmn yrs^ nx amtc’n 




(ninti>nn nVn x 1 ?) T = 2n 

(D = 

k = 



mg_ 

L 


D*D’0 

: mrnan pr 

: nmmrn mmnnn 

: nmmnn nrnann rap 
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np'aon myprr 



np»3Dn T^pn 





(moan nsia rn pman Kin R) F 


Gm-jn-z 

R 2 


Gm,m 2 

(nioan ,| D~ia rn pnnan Kin R ) E p = - j- 6 - 


'orstt’a-iirr msn 

: moa w po no^o no 

m 2 noaa R npmnan m, noa nnmK 


G = 6.67-10 


tl 

Nm 1 

kg 2 


:GraTO ynp 


asis» i? nai» g *?» Y©n nxrs» 

F -mg 


GMm 

~ir= mg 



ts'fr'tt iriTn» 

.noion nj?DU?na -nmww no nn 1 ? urw n^arran mmnan kt ofran nrr>na 
eytnn ’ju? morpn n’iniKn ,(noion nyowna pmaa TiantZD) <rioa , otr imri ,nnmKn na 1 ^ pina "iT5? , a 

.ODK n”nn 

-GMm mv 2 -GMm m • 0 2 

- + - = - + - 

R 2 qo 2 

-GMm mv 1 . 

-+-= 0 

R 2 



35 







np'3Dn Titpn 


D'’rn > ? 


mv 2 

ma R =- 

* R 


= mafR mrr ’‘?s ,| rin i’sn r^y mrron 'ripv .ddid 


T3D m*?iy; a nyi]n ysDD pn’? 



mmDn *?y ns'nira 

GMm mv 2 

~R 2 ~~R 

2 GM 

v 2 =- 

R 


>J-t 2 


Ak 2 R 2 

GM 

R 


•nman iar nirxa 


T = 


2nR 


v 



4n 2 R 2 



T , n 1 ?'?»’» nbbiDn n’j-flxn 
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np'jDn T*pn 



"ibep btr ’tr^trn pinn 
: vm ^yo a’inn prm 1 ? may 



a’STOn a’trsT 

.a’m 1 ? rn dodid D’nT 1 ? D , on r, na .1 
.DDian V» Tinan pr-ns i 1 ? ttn® p’o ^ddid 1 ? n’on 1 nnp3 nmx ^s?» ptn ^d ssaa pn 1 ? ax .2 
: ^ptr» mon tmrm ,n ,l ?:ya nsrnnn im 1 ? pina nxsam noa .3 
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np’3Dn T*pn 


nDb •’sdis Tiay D-am nbatt 


77TD1 DTIlffpn D , ’3ir)3 



1.74-10° 


7.35-10 


nD^n •’ddisd D'nitppn D’sina 


'?i , ?Da orn 

(□w) nrna pr . (10 6 m) ovn (10 24 kg) noa 

(10 6 ytm) snnDa 


0.2408 


0.6152 


1.00 


1.881 

11.86 

29.46 


84.01 

164.8 


108.2 

6.05 

149.6 

6.38 

227.9 

3.4 

778.3 

71.4 

1427.0 

60.0 

2871.0 

26.1 




0.330 | (Mercury) nan ddid 


(Venus) mu 


(Earth) fis 


(Mars) avrxa 


(Jupiter) jns 


(saturn) ’sriD^ 
(Uranus) 013018 


(Neptun) pus3 


5.974 


0.642 

1899.1 

568.6 

86.98 

103 


248.4 


1.5-1.8 


0.012 


(Pluto) 101 1 7D 































1 "isoa ina» 

6 iin» nV?s® 3 ■nna’? vr 
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np’ion - np'r'o 


1 nbsty 

yna m { noan mp’». v 0 = 4 m nri’noo jfoxm? nyiano t = 0 yna nxsaaty ,nxon nonyan navu 

sec 

. m, noan nny ,, nr>nn iiroo atym n^xaty pron. x = 0 aip’ao ynp 1 1 = 0 


nvmnn yiVD 



.nvinnn -f?naa nantya nsisnn yrra naon .(pr’Di *?mi) nonyan nsixn nx oo>n .x 

.prn 'iv n’spnoD m y noon □ip ,, a i 7 no’i awn .□ 

•laTn n , spm5D nonyon niTnn’? nma aitin .i 

.nyrnn ^ty maitytan nnwn 5 “itran ,iorn Vty n’spnDD m y nonn aip’o Vty *|T t’s .i 

.t = 5 SCC yjna noan aip’a nxi ,a i n , un ny Tin’nn nmpr nx p’s 
.*inaa lmx i ,, si m y noan 'nt ,l ?a , opan ’arnn pnynn nx atyn ,n 

.nyunn *7ty nrntyxnn matyn 5 npan prn *?tp n’sproa nanvan niTna *?ty ini n ,, ir .1 

.t = 5^ yana nanyan mn’na nxi ,D , n , trn ay iin’nn mripa nx i ,, x 
nT ira , g = 20 m n'tyainn nV’san mnxn "py iaty aaia *?y nxuaa nn ,,( n nanyan iV’x (mtpn).r 

sec 2 

nmxa tynnn *iun nx *ioin ? iarn ^ty n’xpaiaa nanyan niTna ^ty *yun nantya 

.□Txn ay iin , nn mnpa nx poi ,a’TS nanya 


mpix® 
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npoDn - np'T'D 


'.-v-v & ».:.< ^y'.-y • :<j 




2 n'rs® 

n’nVnnn nrr>n»D, h - 165,„ mxaty 'vnan ii>mn nnxn .nVyn ’d'vd n’aaT n D’pnn nniT) 

, v 0 = 50 m nnVnnn im’nsa ,Yrian n’nnna •ntz/m, v 0 = 40 m 

sec sec 




sec 



,pm Vtz/ mspaiDD ,ypnpna pnrau/ nnDn nnu nx nnxnan nnoi) mtz/n ,x 

.ptn Vtz/ mxpznDD ,i«ian u/xna prnny mnon nou nx mxnnn nnoii mun .o 

.l»Tn ’vtz/ n’upnoD ,ypnpV onn nrro 'vd oip’a Vtz/ nm o’ts nmya nmxo t’s .) 

.ypnpV ynnV iV npiVtz/ i»Tn nm ,ttd Vd Vty noun x’ty nx nnu iao 

? noiinrxm ma ,p ox ? ttixd oTiyo Dnnon hz/id 11 oxn .t 

dtod onrron o i tzaDi rn oxn, v 0 = 65 m nmVnnn nrmao ]innnn nnDn pnT3 P’X .n 

sec 

? nnu nrxm ma ,p ox ? nmxo 

n^/lD ,, xV D’TTDnu/ ’td ,ypnpna pnntz/ mTDn Vty nPa’opan npmTn mmna nrnV nons na (m«n).i 

.nmxa 
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np’DDn - np'ro 

3 nbst» 

‘na 1 © “nay 1 ? onaino a’Vann .L = l m xm ana nnx ^o inw n^nn nu?*? nu?p m = 0.5 fe inoao? nu 
nnnna TO5?n nx d’mid» .mynp nnsn ay a^nnn mmnn nmpi .nnt mno annon'7 

. a = 36 . 87 ° nmo ^nn 'n cnsj 700 nxmnm, /=— Hz 



.7un py a+?vm mmon Vo nK po .x 
.*?on Vd 'w mmnnn nx xsa .0 
? mna mn 1 pnnnn ^nnn® no ^aman an’on nnnn nvn 1 ? nons na .1 

iV’xi ,7iayn ay mnr ms 1 inVyn 'nnn pntp 70 ,ma»n nx amo 1 ? inn ino nnmnn ainn ma .7 

? nsn mn 1 pnnnn Vann 

.'nn tmn’u? mmnan nx atz?n. / = 0.2 Hz nrnna iiasn nx a’aaioa .n 


mpiN® 
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np'DDD - np'T'o 



4 rr’nt» 

inoBtp inx f)ia pmon rvnnna .p?n pma Vy h = 1.25 m mraa'p^na /«, = m inoatz? *yo 
.n’oo^N x’n cpsnn pa nwann?np snr .nmaaa xxa: sim ,m 2 =4m 

.m«a insi "w mn iinnon mnnna W?oan 



.nirannn ■*»*? snn , m, moau? nun mmna nx ssa .x 

.mtrannn ’nnx san a’snn mmna nx xsa .n 

? naircmn mspsonnn nnsP /«, inoatz? ^nn n*7sr nnn nrs 1 ? .1 

rmMonnn "intt*? ,nn *?o 'w nrvnan ns sstai ,D’sun pa nsou nwann mnn sma naon .7 

.mmn 

? nmtpn mtpannn nnx’? nsois nwsonn trmnn axn .n 

Ps nnxP ,nmts? oysi ,nrwtnn mtpsonnn ’ss 1 ? s?n ,nnx nys ,o’srn ’atp Ptp s?snn nx ott?n .i 

.nat vi xP o’sijn *?tt; stnnn sma mon .nrntysonnn 
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np'Dun - np'T’o 


(nmairr) 5 nbs» 

■oinan ’psix psp "oy 1 ?, v = 12 m nrvrm p^n ’pdix , nti”n ’ry p’^na, m = 0.5^ ino&u? 

sec 

,P3P2 iftiD Tun .popno L = 30 cm pnnon inn n’n m vxnn nN, t = 0-n iooj .npp 1 ? nnxn mspn 

.nn-nnx mrn iaaa pitai ,wis pioa 


mmH 


v = 12>< 


m 

sec 


m = 0.5 


% 


pop 1 ? yna *iwn 






L = 30. 


mmmH 


m = 0.5 


kg 


pspna mrn prw nnN 1 ? inn 


• fl max = 7 20 m Nin i'n'roa ibnan *iun bv n^ampan nsixnn Vnu 


? nnro inai n^ampan insisn ns *iun ’mpa pm .x 

.pspn ymp nx xsa .n 
.pspn ^ n ,1 ?a'’opan msnnnnn nx xsa u 

? t = 0 ymn nm nnw nmp: 1 ? nw iun srr ’na .7 

? v = 9.6 m xm *iun nnma ‘jto *nwo pma pspn nm 1 a"o nann .n 

sec 

r’spns? vnn ,rsp'? 1 nu*? «pp nuusn noa tu’? «rw nmrpn nvmxn nnna nan xxa .i 

.a"o 10-npma 


•lipiN® 
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np' 3 Dn - np'T'o 


(n7 i ao) 6 n'rxtff 

n’n 1 mTDn mman id ,ddidh tdo DDino’tP 'pn’? D’EDno .onso Ktn nvso “iKinon aoion 

.(n\m 12) T = \2 h 



? pn*7n ntn mTon ot>ti n'pn’? 3 ii n nn .k 

? aoion ypnpn tiso rrfrn rau n’n 1 no .n 

? pp’rn ksoj n nnn nnpsinn nV’srt nsiKn ma .1 

: nvsKio’D 2 tos 1 ? 

naua ,o i 7kd aoiDn nK no i pon mPPn imo kdd ?y dot i"p 70 moaty otk : nntntn n i xKit3 i o 

.D fpyDD nDtrntn 





nD ii n K’n to mpoD ^myua nK ! ? i ysn , 7 mnx k 1 ? mVmn iwsnn mpaa yno .1 

? nnnmn nK Tysn 1 ? 

? nT’SKio’ono nnK ’tdd kodd *?y oiKn Vysoty msn mn .n 
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’>Bi8 ynns 
1 nsoja inn?2 

a^&n *w»p 
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np»3Dn - np'T'o 


.T 



j = -5? 2 +40/ + 165 .3 



.TTIta DTI»3 imD” x*7 DnnDH .7 

. y = 211.2„ muDi, r = 6.6 sec »x“Q imD'” onnon .n 

.TIIKD WJD ,,, ’ k *7 D’-mon, v 0 = 55 m -o njopn mTnoD ypnpno pnr'’ mnon dk .i 

sec 
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np»DDn - np'T'o 



3 irins 



r 2 =21.875 w / = 28.125* .2 

/ = 0.5627 a 

o» miT tbp ii’Vyn Vann pn, 0.503 /fe </< 0.5627^ Dinnn n’nn nmnn Vs .7 

.nsn nsr” yinnnn ^onm ,man 

.T x =mg = 5„ nmn irbyn Vsnnmnman msn yinnnn^ann .n 

4 nVs» ynns 
v = 5 m .N 

sec 



h = 0.45 m .1 

W 

« 2 = 2 . 4 ^ «,= 1 . 4 ^ .7 

sec sec 

. m 2 noan nrimaa naap, m x noan mmna ’D ,pw>'?w niarjinn mnn .n 


^ = 11» 


r 


= 5w 


yjnn nx nru? 7221 ,rf 7 w y:nn ns n:w, m x noan ^y nia Vysn yman ’2 ,naiy 3 xV yann 

.n’sun ’ 3 ii?a nnsman nsnyan 'w VVon 


.1 
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np'3Dn - np’po 


(rrjvsnn) 5 rr’?Nttf inns 

-nra 1 n’n -1 nsisnn 71 Y 0 .’nn’Dn pran fioa rspnuo n’VD’DpDn insixn nx Vnpa tyan .k 

(a"u?3n) .^ptran nru? nnpa 1110*7 

k = 1,800* .3 

m 

A - 0.2 m : A nninn nyntya xn m^a’opan msiiDnnn .1 

^/ = °- 102 sec .1 

.«"0 12-3 fiiDa nn 1 popn .n 

r l'u l ? tmty rb'ron manjsn -)oa ~ nnna n’onpn nnnxn n 

(nr»33) 6 n*?xt» pnnD 
(12,650^,) r - 12.65-10 6 m xm pr’?n 'm 313’on ovn .K 

(9,250^) h = 9.25-I0 6 m Nm ypnpn ns ^ya pnVn non .3 

S* =0.2676 ^ .1 

sec 2 

m nrty 1 ? «m ■ainreman mon rpon .m’?jya nyim nysna jrn 33ion m no’pa m^nnao .n 
1 d’?3 ptn *?d ^yis nryo’Dmn rron .nmiD’on nynnn ’py matyV “iddi mV?nn nmma itpd 

.pon niDD imy rs p'?i ,313’on tddd 
. o’yuoo ims tp’ pV .DDion lirD 1 ? nmx nmo ■’avsopmn mDn ,nnuo3 mmy m^nntto 
.naipDD nxtyn mV?nnw mo , 13110 *? uua is prso’Dian niD 1 ? mwn mD nn’ty 

.mVmn ay m 1 nnna ,Koon ^y fm 1 ? x 1 ? mxn : )wsn nnpa .n 
■ N = 1 8.732* -’? nntyn niDD xddo *?y pm 1 ? mxn : nty nnpa 


nijllK® 50 




2 130» innTi 


6 iina ni’?s® 3 mna'? 
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np'JDn - np'i'o 


1 n'jNc: 

stns m 2 noam miT> m { noanc? -p , v 0 = 2 m nn’noo / = 0 yra nxsa3o> ,nran nonyan nnm 

sec 

.y = 0 mp’ao yap-> nr mp’ai, t = 0 yro ,it if? it mssai moan 'm 


vvxxxx 




n\-2 


m 


m 2=\ g 


y = 0,t = 0 


v 0 =2 m 


? nonyan nsnan ^nao n:mya lon oxn ? nonyan mnxn ’na .x 

? m y:no moan po pman mn 1 na ? nonyan nsyn pT nao im .o 

.lam Ve? n’ypnso moan po pnna 1 ? nnot: oiE?n 

io ]ao .m ts’? nT o w nvn’? onnn ono> ny pnr ^ mypnoo n’sun t>o pnnan ’?w «pj mnr .7 
.^a’opa a’Diin ?o pnnan io mi nxi ,on’sn ay iin’nn nmp: nx 
annn ano> nv pTn 'iu mtpjoo o*mn po pnnan nx nxnan d’ts nonya nmxo oonty (nwn).n 
•’mpan pr>oo v 0 = 4 m s»n / = 0 yono nonyan mmna ax ,m ns 1 ? nT ow nvn 1 ? 


■llillH® 
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np'DDn - np'T’O 


• •- ■ 

V" 'fi ' V £’ 'Ar‘~{ 

>- r •■. 
'■;.■■• .’. :;v '■' 


"C ■]-■ 

/ . ;;:•;•■■ ' 

■-. ■• ■- • : 
r, ‘ {/n 

« «r. && v: 

‘ ;£,?*?<? Jvjv^Vs 

gfll 

fflfi/Ss/ 

..-; >'V\ f . 


• •• : "-' . > , :'• 

':Sv;J'P 


•^: : r> 

•.; -<^U, /z 

••■»'\ ; :'i^ 






- ;;K 5 : 


?$i5 


2 nbst» 

onnn .tDnn wvrf? msn itsd nwp /nnn . L = 80 cot lsmmp ’jnn'? nwp m = 0.2 % monu; to 
K’ n omnn ’ns’ irxnn nmr .ormn nv mn anmoa nmm .no’ioa nmnr nmnaa rns mao aamoo 

.(x = 73.74“ 



.nnon *?s? o^snstr mrron *?d ns po .n 

? mon '?tr> mmon ovm rna .3 
? onnn *?» 0.5^ Vttr niDi rm 1 ? monrrr snm dn ,mmn nx nmmoa nmmr mnna mta .i 

oannn 1 ? Vnn’ mon® raa ,omnn m na omo'? vnv m^aman nmmtn nmman ma .n 

? nrma 

m «T >»03 natpma? m’Danan nmnrn nmmana rfpran mmnr mnnaa omnn ns ammon (nwn).n 

? n , a i ’on om nm 1 na 

? tsmnn '?v> oman ntma'? Pmpa nm 1 ,mon m pnnau? oinnti? po pmm nmnn na^p ann n 
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np'DDn - np'T'o 


3 n 1 ?»» 

aww nnpaa ,nt unro * 7 y .nra'» y’Dsa ’nrnn i3iiw f -wr tirao imx’? x aip» tx ma k arçnra 
jni ’D frao iDwn .ns/nnn iivdd ns/unn ’pin m Dnsan a^m 1 ? nntnpa nrm raw nms, x = 40 ra 
pv , ra yio] 1 ? nui 2 ?n ^nna ,x = 0 mp^n xxm yiiDisn otw yran .nnsia nrrnm yoi 3 yiioix 

.t = 0 -d ynp: nr m .nynnn 




3 mann 


lljllK® 
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prijlcidGi:? 







np'DDn - np'ro 



.n'nn’ptt’ mnxnn nin n^pTon msrairan nx nnom ,mucan nT , 3 nsixn nx ntnn .x 

*7» n^pTsn mso^an nx nnom, t = 20 sec iu t = 5 sec pm pnsn yuDixn nmxn nx oinn .1 

.n*?TptP nsixnn 

? 7 = 20^ ymn nnxn ns anpa nDin ’*?a ’sto ni’x .1 

? nr ’3D Vv nt oonn *n-?M iD^n t = 20 sec ny t = 0 imn pnon axn .1 

.-oon -x 1 ? as .pam n’ayo noo nsd -p nx 

nysraan mrnana nVra yisoisn nyyiaan mnman t = 20 scc ny t = 0 ptn pnoa axn .n 

.pas ? n 1 ? n m ix nsaa nsop ,m”m *?» 

oonn ’*70 ’3tr i’n pnnan W nai*? in’3 na ? yisoisn *?ty ttV nnty nnotran mm mnma ’na (nwn).i 

TnsVm nr yma 

npnna , / = 5 sec yjnoty ma *7y ,nnmyan nr’3 yion’r noms nnty m^a’ran nsixnn ma (nwn).r 
? r = 5 sec ny / = 0 ysnna yi^Dixn nnyw pmn n’itna *?y rf?y’ x*n yisoisna 
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np'33n - np'T'O 


4 rftsttf 

.n» ,,, iD£i nvT’HDD ’ia’n mon noyV sn ,l ?xatyn nnan .p*7n mtma *?y a , xsa 3 amnD ■atz? 

.nnnaa ssas , 3n , n nnDn 



.n’ooVs K’n nuzmnnnw ynn ,nr3ty 0.06 xin mtpxmnn idt 
. larn *?tz> n’spnDD ,mm3nnn mna ’Vxatzm nnDn '?w ynnn nx nxna xan qnin 



? mntpa xm ynai ,nnsin yiD’ty Vty myatyan ’na .x 
.iarn *?tp mspiiDD ^tzzn mnon Pty y:nn nna nx an^ nonyo nmxa n«s .d 

mny nm’sty nt:tn nsnty’ ns’D ^moo^x tf? smtr mtz^nn 1 ? a’xna rm pmn nmn V?’x j 

? ’styn niiDn 

? ’sam mnDD , ’?Natz>n mnnn *?tz> nsnasn mn’n» nx ytDp*? |m axn .n 

• * = °- 04 sec ^tD amn nnon mnma nx xsa . m = 1 2 kg *m ’ziam mnon noatz> yir .n 

.^xatzm nrron noa nx xxa .i 
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np»3DD - np'T'o 


(rrJiam) 5 n 1 ?»» 

amnntpa .nmrnnoatpmvpmaina ’tPDinn inxp’?! ^ypnp 1 ? ns’jn ,k = 25 N ytop^ynr>5ppnj 

m 

.nmann nmnn yai .nnypV pm: *mon .nnvpn 'im, h naiaa m = 0.25 fe moatr mno nmona 



? nrrunn mnnn ^y ymtpa nnon mmtra uaa naun nsn .x 

? nnunn nyntra ^y y’Dtya nnon rinwa naa mun asn .n 

? m^a’opan immna ns ^un t npa tn TOpmn Vy y’Dtpa mon *nm©a uaa nmm dnh ± 

h = \.2 m ■’opm 


? nrton *?tp munn nyntpa ma .7 
,nsn ropntPD ,nnypn *?y nm: xm n ytna mnn mnon Vtp m^ampan mmmatp ]yt3 T>aPn .n 
? ma^nn nm yna .mnon nx ok’ nn ,rnonn’? Vnm ropn ]oa nnK 1 ? tb m 

? nVnpna xm pmi ,mm5n ^tp m^ampan mmnan ^to nx xxa n 
: o’idik ntpn nrrann Ptp nmm nmam nmpn *]im mnsn nx Nxa (m®n).t 
a = ±co 2 .x : pnynn ^tp muptnDo nmxnn *?tp nnman niysasa .1 

.poT’a ^tp ’3tpn pina tpia’tm ,mmo ma’o nmya .2 
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npMDn - np'T'9 


(nras) 6 rrbsttf 

3 R nsraa trntpo. v 0 nrraaa R iottvi ,M inoatr ooioo n“mtro m nnoot? mV?n 

0.25v 0 nniTno ^ooion bv ypnpn 



.ooion nx «ppv rnV? iionn n*7 oru'? i«ns® miorH}o«n ,’OTan noi» nssnu m^nntyo 


? nr nono ooion nx Tpn s , n® no m^rf? nn 1 ? i’ns (proi Vnn) mn’no ipk o 

? mopnn 'iv mrnon idt nm 1 no .7 

.ooion nopn im^P nP mspn 1 ? vrv mmnon ^inj m n’PVnn oo’nn? ooon onamoota 
n’^nn ,ooion nopn 711* nmn imoo mmnon nx nn? oipaoi /i^nn acm&o nPpn n*?n ^oPix 
ntn) ooion ’dPo mrn ivpoo is ,0’xnan Ptoo nn ,i n n 1 ? nsmstp mmnom ,m’7ya I8O-0 noomon 

.(oTnn 


m „ 

-- 



.ooion o’oo n i! ny» nyim ntyyn rf? n’PPnn sm» noon .n 
? ooioo rrV?nn yion nn’na ina (nwo).i 


HljllH® 
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•>9io Tnn s 

2 "isoa *jnafc 

a‘ ) x 1 ??an fliarifls'? *ria?‘»p 
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np’ion - np'T’9 


2 nbx» 



R = 0.48. 


© = 3.019„ 


to = 3.95„ 


R = 0.784 n’n 1 aiTon orn 


. 90° 'w no’ns n-n? pnn 


3 nbN» rnns 


1.75 m -o nnrr’nn nx nVrn mo^on nr , ’3 n ,, ’3© P 22 a = 1.75 


2 m -2 wn ,, nn m ropp i?i 2 Disn *722 a = -2 


.yuD-ixn ns nn’npa mou?an nT n a t = 20^ ymo j 

,mou?an nma ns npy y^oixn nz?*o nanz?m oyo . o^ayo nr rs py nr oPn 2onn *?o riz? n 

motzzan m^a ,oipn r v , yon ’s ?y) yiasixn ns nopy moiz?an m’o tz’kd nmtz? oysi 

.(/ = 20 sec ymo yiaoiKn nx nanpa 

Pna nn yiaaixn Ptz? ipnyn ,nn? pr pnontz? oitz?a ,nnr nPna yiaDixn Ptz? nysiaan mTnan .n 

.motran m”a Ptz? npnyna nnr 

? = 10| .1 

3 sec 

2.8 m trn ntztpioan n^mran nsittnn .1 
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np'3Dn - np'T'o 


4 nbxu? i'nns 

."itoh ^y ^ysu? msn ■roTO ,idth *?«? n’xpiiDD ymD nr«?n xm nmn yp’«? .x 
yis’iyn p*7 .inaTO ’^a’Dpa tiu’? ii? nmn a "ihdh Pi? Vysian npn ,mrannn nVnnatt? i?i~d 
man iHDn ^y ’rysia ,mvD ’?i’mn xm yis’«?n na mipaa .Vfrn mn mr mnn ,0 a P’nna 
.nnDn *?i? niD ^yoia xV ddd hz?xd ,osxna xin«? ny inana yiD’«?n die? D"nx .mva prnn 

.D 



.x 1 ? ix moo^x xm mu?jmnn dx n«?p x 1 ?*? naw VViDn ymn p ,rmwo rm x 1 ? nun j 

.’Vxaiyn iron *?«? noan ns?iT xP p ,nsriDn nri’na nx yinp 1 ? inn Pd i’x .1 

•nra’ v = $$m_ mnn ,t = 0.04^ vnn aa’n nnnn mmna .n 

sec 

• m \ = °- 4 i« ’^xatyn nnDn noa .1 

(nmam) 5 n’rxu? tims 
.nrrunn nmn ^y yp«?a irx nm mmt£?a uaa nnun .x 

.nminn nyntya ^y yp«?a qun mm«?a uaa nnmn .d 

.n^a’opan iniTna nx nim Pnpa in mp’an *?y y’s«?a irx iin mm«?a uaa nnnn .1 

A = 0.5 m .7 

mman Vi p«? a"u?in msn rspn nn nmpin xVi .a’’P 3 n nPnpna rpm Pm n’Pappan mmnan .n 
'tv nmnnn mna mr Vra nn’«?an mn ’D .rxa pry tyun ,a"«?m ’is 1 ? .ooxna nim Py 
.a"CTD i 1 ? n’nntt? ira mr mop nun mmna ,’isn pspn nn nmpin p 1 ? .popn 
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np'iDn - np’T'o 


-iua0.1 naiVsbnpnaxim ,v max -5 m xintyian bv n^a’opannnnanV tij 

sec 

.nsn f’spn nn jmpfr nnna 
.a"wn , d' 7 d 50 m nvt "inrn nir^yn nmpn fyan nuisn .1 

sec 2 

.a"u? 3 n ■’D 1 7 S 50 m xn nnva narbyn nmpn *yan nsixn .2 


(n 7 , ’ 3 D) 6 n 5 »*» ynns 

/1.6GM 


.33ian Ve? ypnpn nn ^ya, /* = 4 R *?w nnn*? snan rn^nn 


nnu7 id ,n , mn , Dn nnin 1 ? , p , u?a pr’DS, v = rfrraip nnna n^n 1 ? nn 1 ? rc 1 
.nP^nn '7V nnnan nrs 1 ? yn ^ds sjra nn 1 ssisn nsnyan 


T = 2k. 


nnn n'PPnn nx Tnpa 1 xn p’r ,nb m xpi ,nnnan iirss nn 1 nPpnn *?y ‘?s?s , tp msn .n 

.ID'O'? 

/ 1.8 GM 
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3 "isott ina» 


6 Ttfi» DibKtr 3 mna*? ur 
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np'DDn - np'T'o 


1 riimr 

i«aan tyxna / = 0 yro pm 1 nro .jt’mt n o’T”:ia mr 'iv miu a i pin anna m 
v 2 = 40 m D’pois nnnaa ,nan pnan tPKia ynn imsa pm 2 nna .naa ’dVd n’Dax v, nnnan 

sec 

.onaa 60-a nmn raana mu ’*7xatpn paan. d vm npnrn yna onvran pa ’pDixn pnnan .nPxaty 



d 


.tyjDan yna nnna Vm ton tr onntyp ,p iod .ypnpp D’sma anntrtya prna nra nr a’yaiD onnan 

naian vrwa o’ssaa anatyi ,nnr iPmjty nrnna ay o’tyiDa annam nnxaty ,yap nnPn .x 
■paPnn oxn .2 nna )>w naPian n’nix 1 ? nnr 1 nna ?ty n^ian mroNntP nn ,tyjaan yna 

? prns 

.’^xatyn nnan 'rv, v, npnrn mmna nx xsa .a 
•lma Pa Pty mar nxi ,tpjoan yn nxxsa .a 
. d pnnan nx xsa .n 

.nra’ a nsisrn nmx nx nna ^a py nV’sraaE? mpsis mn aixno tmtz? mn 

? OT’iaa lyiD’ty ^aa ypnpp m? onronty na ,n’Panpan a ntnxnn nrnP nans na 
nx ? w»« anrran oxn .onpn n’yoa naarrra n’Panpan ntmnna naap a nsixnnty srr 

Iparxp ox ? nau nT’xa ,p 


(mti??).n 

(nwi).1 


■HplN® 
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np'DDn - np'T'o 


2 




.(jiroi Vto rs nxixn VsV) idttd nun nsixn nxi m^VyD cjun nsixn ns xsai nrcn .n 

.nn‘ , T i n iam n’Vyn i»n ryun i -1357 JT1TO Ti 2 ?nn mnv .3 

TD’nn anp» Vtn n’spnsD nriD’i mVyn pun msixnV tmtra xs» ,mman nntnn nnryn .j 

,g-~\ a pTf»n yiD , u>,ja 

Dmman Vy i»nonn ,jm» mon .n’Vyn i»td Vrn nrrn pra> pnm d Vy msnV yra .r 

.mipn r i , yoa nVn’pjy 

.ju ■jiomn mp» nxi ,a mrnn ns xy» .n 
nmnnV mrn m’ pim jrn» mon pouon nimnn anpaV nn; rarpn TiTnn anpom nrano (nw-i).’i 

.nnun xran "lyyjty nnsV t» lrrran 

ns V») mrnnV nno’ ryi ,irn»n nVyaa inyun ns Vnn nun®? ynn» iVnty p;n nx ksd (nmi).t 

.(n’mtyyn nmpjn mns miso 3-V inown 
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np'DDn - np'ro 


3 nVxu? 

*?y V’nnD omoo sono .nmioa -nrntrai ,vpnpn ^ya h nrmn t = 0 ynn xxo:! m inoaiy nno 

.•’ovnn lrpon nrnb nnoj n*?yo pron .yap F mo miDn 

hl 

. VPT 





? nrron *?y F mon ^iyo 1 ? *?nn yn nrxo .x 
? y*n 'rw&? F mon ^nn io ym mron nrr>n» nmm no .n 

m^ty mnv myy Kin myn V?’xoi ,-irron *?y nmrn nray ntyy F mon arot atnn nrxn .y 

? r 1 ?:y 

.-inon ^?y ^yoty F mon nx xsa .1 
.-mon noo nx xy» .n 

mntyxm mrtyn 12 i'?nao yrn xm rVx , ’?ar ,, on nom inm ,-mon -nmty roa noun m» n 

? myrn bw 

? t = 12 sec ymo mro*? nmnty nV?Dn nr-oxn mo .t 



■HjllN® 
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np’:on - np'ro 


yi'.:. '; r , «j 



: ■••'•- 
:■' ;- ■■ 

'o^VVV,.' -< 

v-^Vv. -:VX' ; ' 
;;V^JV?^.O..V-V'V 
; 
v.,5 

•: ; -:v v/ ? 

-; % * '^W--V' • v'"; 


.-- -v' 

jh ##;V=\\. 


S’'*S 

i~ .-.•; 


: vv:<a\. 


-^iVv'Vay -:Vi 

SisS? 


V'^.vT#S' V.j; 

® 3 SS 

;■/; •• ''' ' ■ 

:\-.W-“-.v.C-.<J':';.' 
. sr.r, x^- : - f.:. 

v^CrVvv 

:#p:S 

;v : ;’-■■>■■■; 


■'V-: :■^ ; '\'■ '-.• 

'v ; ;'.- 

-V' 

V v —i.-r ,: 




y-yy' 


A'<v ; :.-.‘<.rV-’« 
;^; f V-.:;VC:.;; 

®ms 


4 rf»W 

ns’Dtr^jy» yfro» 1 ? 03D3i .nVoao p’Pn» *iian-.»pipna H nam np^n nVoa *?y mia m mo»w nu 
^a’opa h non npxV pnm ,ni)tp H nm:a avs Vo nin nx.nnntp ra^n. R = 50 cm lorni ypnp 1 ? 



naa nnin bw n , sp3iDD ,n , mo-’on msmn iPnao nun ra l’»*?» ’nampan noun nx nxna xon Tun 



^y nxo>] finn ,C ny 0 nmpin t , ott> amoon mnno nun nx annmpa ntyxo yna nnon .x 

.maa pmna xVi nVoan 

i?mna ntm ,D ny C nmpin poty D’nojn oinno «iiin nx annntya ntyxo yna noon .0 

.n'? ,, oana 

.finjotr A,B,C nmpin nx xsa .3 
mama mix nnntaP n , nx ,nP , oan *?u? , Pa , opan nonP yinP n , Px , > mriu? nou? ou?n T , a’?nn .n 
,w:wn nx T , a , ?nn oo’o r“?y , '?p , o , sn Vip’tyn ina ,?3yan noip 1 ? pm mmn, H nora 

? 'ntP xin ynai 

.imo^ D mnpin nx xsa .n 
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np'DDn - np'T'o 


(jv»ai»*in) 5 rftst» 

nnE? mpa 1 ? n’sna x = 0 mp’an .pVn ’psnx ntra Vy xxaai rDpV naina, w = 0.32^ moaty nn 

57snV Vnn nun .isnn t = 0 yanai ,x~A pnnaV (niin ay) r^spn nx inna msn rspntgo xsa: ryun 

.n’nann nyian 

x = A nnpaa nun nn t = 0 yna 


: rspn nnutci nnaoVsn .Tinasn Vty T^paisa ^nV t irv n’torpn nunaxn m nxna xan tinm 

16k. 


k-►// 

C *V\ 

.inaatT? B,C mnpan ns xsa .n 

n’uoVsn nunasn nVapna p\n ? ryun Vu? n’Va’opan n’arpn n’anaxn nVapna pn .2 

? n’Va’opan 

0.4«,* “itran nrnan 5 yxaa nnnu? ym 

.pspn yiap ns Kxa .i 

.nnann mntna nx xsa .n 

.yatn Vty nntpnoo inn mp’aV nop atun .n 
nnnnxna 15 ’s nmaa n’orpn nunnxn naty nnpaV .mitgsnn ayso nun yr yjn nrxn (m©\).i 

? n’ooVxn 




mpiNi!) 
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np’3Dn - np'T'o 


(rn , ’M) 6 rr'?sw 

nprnn nn 1 ?^ nm’on ’dtti on’ ,DDiDn imn n’io D’nmon o’rn 1 ? ’ 3 tz? npn 0x11» pu nPop 

n V 

f n’smn np;nn anVii' -nmDn not on’ 1 ? nnw 
.tzwn D’oo D’noion ,D’]’nn nu? Pkd ,fnxn miD 1 ?! rcna ddid 1 ? on’nn 1 ? in’i 

noVn ’ddid ’itr mny no”pno px nPop nnow nxnm ,nc*?n ’cmc *?tr o’nnin nPnoc nry’n .k 

.•pxn "nnoi ,nra 

□’noio ’iti? D’jn 12’noDti? iP’j, nn cnnn ccion py icnyti’ m’Dsnn. M moDC ccd V?nn i 1 ?’] n’Jina 
.M noion ny nnx p n’mi’ nn prn Vcu? p ,nKtc nmsn mn n’noion .tnK Vo /« non ’Vyn ,n’m 
nxn) ,l 4 r xm ’]u?n cmcn Ptz? rnn’on ornm, 7r Kin M nmc 1 ? mv nripn xncn '?c nm’on ovri 

.(-ivs 




.mTnc pi imx n’cmcn ’Jty 1 ? nvn 1 ? 3”n ymn nnon .n 

? nt mpnn ^yon x 1 ? n^op nnov ynn .] 

. m nnoDu> n’nmon ’3tz> ^y mmo nmnn Tiny .1 

.(no 1 ?! m myxnxn nnitrnn nx xon 1 ? ty’) M nmon noo nx xxn .n 

n’no n 'ys mn’o n’nmon n’D’Ptz’D n ’»’ nno pn xxn . r = 4 • 10 8 „, ,m = 7 • l0 24 Ag pn3 (nwn).i 

.M nmon 

no?’ ip ^y n’ym d’kxd] fnxn nnm ,nm] noio ,watyn nnn nmpn n’D”p u/Dtyn nonynn .t 
? nt *?y nT y nxn mnm nnu n’nyim mmon nyotzm nx n’itn 1 ? p’3 ymn .nnx 
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■>sio rnfis 

3 "iso» 


a^an nia'nns 1 ? Tiw*p 



HlplK® 
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np'ion - np'T'o 


1 n’jsi» tto» 

.nni onoa ax pn nnt n’nn a’nnon 'tw nooion mruxn .nyio vafrnn .x 

v i= 20 ^ - 3 

sec 


«i=105. H 2 = 45 w /=3„ .1 

</ = 120. 1 

«max = 26 f-*- ' n 

sec 2 

.ypnpn nam ’iufts” ,psix ap’a vnxn vn’ ran nnnon .i 

2 nVx»irsns 

.(•'ivnn pvoa o’xa Tun-noo ’sno mn nsixnn iivo) a = -10 m xm ytsn?n m^yn pn .x 


.(’V^tpn iivoo pxa fyun-nuo ’s^o xtn nstxnn pvo) a = -2 m xin vts’iyn nrvn |aro 

sec 2 

: nvTO mmon : rn^yo mmon 



.0 


a = -g(sina + jxcosa) : n ,! ?yo nxtxnn .1 
a = -g (sin a - |j, cos a) : nVTO nstxnn 

pto .Tiovin moi noton mo - mmo ’ntra nxstno o’xo nvn ,n ,! 7yn pio : ^p’mo noon .n 
nno o’xo >pim xm myarcon .tmx mxo jiomn pm ,noa nun nx p’xo noion rns ,nvvn 
,nwn into mrp n^yn ior p*?t ,nwo tnstxn nmyV ,n i! ?yo nnv 
Vvi nvnm *?ti? nnpooty mxnV p’O ,avpn H’yoo t^o’pty mxvran s"y : noana noon 

.npyo nstxnn ! ?tu» pp nstxnn 
.nnv Tinx n’n’ ptn -nnv noiai nvxno yo nun ntyxo p^t ,nnt nvn’ot npyo pnynn 
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np'jDn - np'T'o 


|i = 0.5 a = 36.87’ .n 

rw *iwi P*?i,(0.6 mg > OAmg ) ’Va’opan ’ooon iio’nn Vy nmon mo zrm .1 

.noo ’dVd nnrn 

3-236 sec .T 

3 nVK» inns 

' = 2 sec -N 

.noa ’dVo 20 m x’n ,r*?s ViyoV F mon Vnn n yjoo mon nrmo .o 

sec 

nmoy yyoo mon 6 SCC < t < 12 sec n’aani ,mVPtz? nmoy ysoa mon 2 SCC < / < 6 sec d’:oto j 

.n’ovn 

.nVya ’oVo F = 6 n xm mnon Vy Vvdo? mon .n 

m = 0.4^ .n 

■ K = nmia oonw nnon ,i 

. ^ = 10 ;H xin ypnpna nnon Vty ’Vaman noun 

^end = ^80 y 4 

4 nVsip ynns 

mn roa nouV nnTn nomV yv run ,Vayan Dmna Tian nona ^nn nx omn»» m27xo ,x 
omojn omn .nV’oann pmnV ’Voo noa ’dVo nnTn n ,, Vn'’ , i ,(,Tjmxn ma’ty pm ’dV) nnmti' 

,0<H<50 cm mnC-VOroty 

tV mnn xV ox pVi ,Viyan ornna ?imn noiaa nnmtyn qun ,D-V C rnty omoin mnno .o 

.ViDn ViVonna pmm ton ,ViVoaV imx rnxno? mmnn ppon 

C(0.5,0) 5(0,1) v4(0,0.5) .1 

,u mvo ’dV .mnmn xVV ’Viynn ViVono mnpn nouV y\v nnonu? tyimV ty’tz? otz?n mnVnn .n 

.Viyan nmpV pi’no mutm noun imx nnntfV tz?’ ,mmxn mn’tz? pinV nxnno 
nV’oan Vy rnV’ nnontz? xm ,’Vjya ViVoao noun x’tz?V srv nrtz» •’xmn p ,nyuj raVnn 

! namoa mnma iV nnnntz? o”n xin io ntz?V nntz’Vo moo 

D(1.25,0) .n 
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iJV'i U : •••••"2 -* ’■*%.■< 1 jV •“• : 

< ■>?.. vv>^>/f- ;c.- 

•vi>-.;>,./->•. 
'r.vtVr >'•>->■■- 

•:: 

■ 'A? ?>£■:??'.' c 

'T/~' 

••;.;:'•• • .;. 

:l|; fcif :i 

:pr< *;?;W-r>:v; > A’j 


&^V'- 


hpiflDimr^7\pnDi> np'T’o 

(nmjsirr) 5 nbs» vnns 
5(0,10) C(16,0) .X 

jT'*7Q , Dpan n , DD < 7Kn nmiKn .non rDpnra ,B"m n'rnpna m'pmopan n’urpn n’ruxn .n 

.nvT’na k'?’? «riinti'D ,nrispD n’rnpna 

£ = 200^ .1 

m 

A = QA m A 

x = 0.4cos(25/) .n 

t = 0.0527„„ .1 


(nr’M) 6 nVst» irins 


7 ; 


‘27 


/■_ Y 


v r 2y 


= 0.378 : Q i nT Q , K 2 £r nPop nnor * 7 W n’Dixn w 


pmnn nmnnip mnn .M nnmn ny nnK ntP 1 ip Py ny Pnn D’xsm .raamoan nmmnn mo 
nmn 1 ? pmnn nmnn pn nyn Pn xsm Kin m mmo n ,), ’D-’ vnyn nmnn m .nPty mmo m’o 1 

.mrna inr imx nnrtt’P nm 1 » ixnn. M 
,ht *?y nr n’y’Diyn m’nynn nyiinn nx n’ysnnn nmmnn m ,]Kn nm’pna kP n’rDp nnor 
py m Q i y , Dtt'n qvk d w idb nmn mno D’nmon a , rn’?Ty nmn pinn nKsv n’?sp nnor t’t’ki 

.nT 

: nmn Pn py mmnn onrm 


.n 


.i 


.1 


GMm 



M = ljm 


T = 590 


days 


,n 

n 
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^niym np # aDn - np'T'o 


. F = —— nnoiana Vnpno nms o’nmon a’nsisno nnx ^d ’jy E>ott>n n^’yoaiy m^n .r 

r 

,nar? moa on rm: bm pxn htd moanw dP o’eo ,naPn ’ddid mDion pnm ox 
•pxn “itoi niia noaa "10 6 ’D" *?w Vmi moa K’n tyaiyn noa iVto 
•D’an v Vm ■’Tjon on o , ’OD‘ton i’D o’pnnan ,p iod 
"10 6 ’D" '7w Vm ’ttod mn 11 ,P"in o’DDiDna tin *?d *?y ^atyn nVysaB? monE? ,mn mpoan 
nn n’iTn 1 ? ino p 1 ?? ,B?acm oy hp ipn ona>D oa ,nr Vy nr o’DDiDn w trt'ssa» mon naiy 1 ? 

.nr py nr onyo^n 


■HfllK® 
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4 nso» *ina» 


6 Tin» nV?K® 3 Tina'? vr 
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np'DDn - np’T'9 


1 

vvn /«, noan mpm. v 0 = 3.2 m mmnoo ^xoty nviiro t = 0 yno nxxmc/ ,nran nonyan nnm 

scc 

. m { noan mny ’rmnn imoo o^m n^xoip iiron. * = o mp’oo yop’ t = 0 


nyrnn pvo 



m y noon ns’on io ,T jnn nyi ,t = o y;ra iarn 'w n’spnoo nonyon mmn» nx nxno xon pnin 

: jc = 0 mp''o , ? nnrn 



. m { nDn *7 noa'on po piom o^p yno ,nmn mysaxo noon .x 
.nomm m y noon i’o mrpn niomn mpo nx xso .o 

.x = 0 mp , o ! ? m } noon nnm io ,T ymn nx xso .i 

? x = 0 oipno 1 ? m y noon nnm m yno nonyon mnmo nmm na .n 

nx nmo po ? ■pom rm x 1 ? f?’x ,pm '?w nmproo nonyan mnmo 'w pm nxm nm nmo ,n 

. x = 0 mp , o'? nnnn nmm nonyon m ynn nxi ,nnyy] nonyon nnmn m y?nn 
nu/sxnn® mo ,noii>om m, noon po moon pmmn mpo mm 1 ? o , m m omnyn omn nx xsa (nw-i)n 

mPxmo nnx'inon nyrnn 


■llillN® 
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4 nopro 




np*3Dn - np'ro 




■' ;., $■'■■ y'? ■'/>■? •; •': 

/ ^çryf'.j^y &.;>•:'v’*£<:'.'&?.y 
v X 'fy £ , ; - 








'• v-i ?> : <.;i; ; -» : 

’v.?p:^ : v:’ i* 

:«& 

^•^T^vV^' *>T : -JSSr'-; jf- 
fT? 

.<4 ryi-v *.: 

'^•>^'^V c ,!K 

J^/ • 

v.>ijfck •.' 


E 


. .. 

'• : Çf= : > 15 .*j^ 


.’•> ->y />' iÇ. ^.«-:'~ 

:?-&4%hh?X'(;y, 

>:^cv'jV5 : :'55'l 

:£8pMll' 

:.-.•; S!?f. ? v^s-:v - .^*;.-:;:■. •.= 

■ • .; ';■ _••••:.••■>::. 

V: * V^v: 

**&3££5i& 


;•.•.:• '• ■;■ . 
< . '■-'•■•■' r -'.--. . 
;.--%•-;•>?• V. 

■ : ; ' : ' 
^-S-<^V/?5t J A£ 

"■■ : : ;.. J '*--.to; 


^S^v-.S-Sf^ 

• >=‘ : >. V;- i- 

, 

ili'r'S'-:. 1'?; ’ .*.'.; 5?2? 

VVu^v^ ?'■>->* ::■'•'• 

;• > ,<>•'J-.v' 

•v. >>;.•„= -••;:»•? 

..’-'l>:-.'^'..^> 


2 n 5 ?»» 

.p^n i psw mttra au?n yn’o’? tnxn □ , p ,1 ?naw ,nnns 2 tmra 
.n^sotp v 2 = 4 m lnn’nsi m 2 moa 2 nno .nra 1 v, = 10 m inn’nai ,/», inoa 1 nrro 

see sec 

, , 3V i nn proo yopn nra 1 pron 



nwunnn 'itft 



'ornn pron 

-► 



.n , oo’?x mttfjjnn nrn 1 ? no ,, n it ima iDon .n 
mmy 5 ? m , oo r y>Kn ? nwwnnn "f?nao noyn nioan 2 *?^ n^ian n’orpn n’jnasn jma .□ 

? n’oo 1 ?» s’n mu?3onnna> 

.ymp nxutt sin yrra noon ? anrnn nonya *?«? V?ian y:nn ma .1 

.a , *rnon *?ty moan ns sso .r 
.nw?annn nns 1 ? nno Vo *?tr mnman ns tora .n 
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np'DDn - np’T'9 


.nwunnn vjd*? nVxai^ v 2 = 6.8 m rn-pnaa vi (m 2 woaw) 2 nna ,nnx nnpan .i 

sec 

.DTip iaa niTnan nmxa m 1 nna 

v, =10 

-L+ sa 

sec 

nwannn ’^n 

.mao 1 ™ ‘pny xm mrannm ,nnnt£>n mnvnn moa 
nwMnnn n'nnan D’m7Dn l-'i n’nnt^ m^aTan nV^ion nmr?n nmmxn nx Nsa 
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npoDn - np'T'9 


3 nbs» 

x D , unm .yDi©a •jivdd i?p“ipn ^ya na’ioa mipna npnn ,mi nxa nnDau> px piran na 1 ? ddidd 
mnia n Dnznna .p?n *?u? n’spnDD, v, ,pxn nnna *?u? psixn n’ann *?u/ mrnan mxnin mma 

.prn *?w n’spaiDD ,v y ,pxn mmna *?u? ’Dnxn mDnn Vu? mman mxsin 



d n’unn 



x o’unn 


.pa: ? pDix 1 ? nnna ix pDixn ^ya xin pxn *?u/ nn^nnnn nnpan ivpd axn .x 

.']Ti , Di Vto pp inDwnD .pxn “?u/ nnVnnnn mnnan nx xsa .d 

n“?m ,pxmv7D tjd ?y iDiDn nsixna mop parann nD*?n ddid ’as “?y nnpn nsixn oxn .1 

.paa ? n 1 ? nw ix naaa 

.pxn npnn ypnpn ^ya nnr nrxa nu>n . t = 1.2 sec yann ypnpn nvaa pxn .1 

.nnma x’irn pxn Vty npapn npnaxn nx num .n 


pxn nyian t?nan as?Dn nPix ,(prm *rm) mnma nmxm nrpa nmxa nDDia dvd pxn nx a’pmt 
.mn^nnnn mnman *?u? ’pDixn npnn pip*? miaa iivddi ,1.5^ *?tod yinp tdix mn n^y ^yp 

nna ,iarn nppaiDD nnvian fnan, v x ,pxn mmna 1 ?u> ’paixn npnn bv *ra aonu> .1 

.ypnpn nnyaD yan nyi ppmrn 
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npMDn - np'T’o 


4 nbs® 

.n^ya ’d^d F ■’Jiy’n mD vV» a’Vysa d'>id» ynn .rmuaa vpipn py xyai, m = 1 % moaty *yu 



: ypnpn nsa *iian nau '?ty rr’spnsD ,m ,,! 7y ■fmaa qiin Vv 'roDiy F mon nx nxna xon nmn 



? *?ptya ’ttod ,ttp Kinit? ’td ,tiwd xintPD nun ^y ^’yon 1 ? *n»p (pvdi *?tq) F mon m» .d r 

nxyat^ F rron vVy ’jsnst» nVopna ,in ,, '7y -f?n»D nnn V© n’DTan nnman yna noon ,j 

.ompn itdd 

- h = 70 ,„ hdvd nPopna m ,, '?y pPnaD pvn Vty mfa’opan mmnan 

nn’^y "ifnaa nun '?&> n ,! ?» , opan nnnan nx xsa .t 
? 'piyoP Pnn F manty yna qvn mmna nn ,, n na .n 
? ^un mr i’Px ’aman nann na .1 
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np'DDn - np'T'o 


(mrann) 5 n'?aa? 

xxa: p|wi rt3w nnp* D’Kna x = 0 mp?an .pVn *pm t«pb *?y Ksnn Tivm ,m moaty *\n 
ny-nn yxa 1 ?^nn Miin .ism t = 0 wnm ,* = A pnm 5 ? (nnn ny) rspn nxinna .nsn rspmra 

.nmann 


IMMMMMj- 


m 


x = -A x = 0 


x = A 


x = A nmpnn *yan n’n t = 0 sna 


: n’Sian nprnn rynn pnvn Pu? n’spnan ,n'yin’n nptnn *|un nrmD *?to nx nsna xnn nnm 



? xm ’Pp’D’D *?to nrx .fpm inD’iP ns xsa .s 

.ininm -pnan nu 1 ? nmn® n^ampan nnman *?to nxi ,nmmn nynu?a nK nxd .a 

? nxan ? n , y , mn Tnaivmn oyon n^ampan mnma'? nm sv yn nr>a .j 

nx Vap 1 ? *iwi m&x w sxnn nK nn asn .pm rpsprao *iun nsiKn 1 ? nnoin m«n n 

.n^npnan nmrcnn 'iv n^p’omn myaiyan nx -oon .nran ayon n’Pa’Dpnn mmma 

mnann nyi 3 n ysoa unnn *iun .narnaa noana 9 m niop moaty nnx toh .nVxtPitp nixn nx nm^na 

.□mpn «iixn iao nympan nmxn 


nprnn pm pnyn 'w rrspxiaa P’ymm npmn pm nnma Pto 'm nnm nKT nro .n 

? n’ymm 

? *yun nDPnn 'os'? nn’mtp iao nxtyn ix ,nm©n pm Pu? n’Pa’opan nmrpn nmniKn axn n 
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np’3Dn - np'T'o 


(,17 , ’33) 6 

tranna -iKinaD , 4 R im iy*7S jnan 'm lmpnp nya-ix 'ny nmaaa mwaun ,moa 4 mnm 

: xnn 



. R sin non 'no ov ) rn M sin moana nnx 'no Vnn 

(lmoi *?to) ?no» ^o mon ma .s 

? nioan nonrao nnuxn nnmn ~\v ’na .a 

tti m yiam moan r-a nsi3 aoean ma : ran) ? ityjo’ tniro noo bo nrma nmn na .a 

(2 R 

: 4R yfam snan pna yan Voa nnari’ pu> “io m*?aya nyian mssaa moan ,nns nnpaa 



? nmaaa rn ptyo mp® , do ita tr nnpaana xV moanu? pm’ nro .7 
? noa bo 'm mpvan mnman mm 1 ? na«n na (nnn).n 
.oVty ata-'D o^tyn 1 ? noa ^o 1 ? npr’nty iarn ns ssa (niu?i).r 


'llplN® 
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’sio ri-ms 
4 "iso?a 


a*»Nb?an manns'? mty»p 
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np'3Dn - np>T'0 


1 rftm rnns 

.nDiyan nsixn nx inu ,p?n Vty n’spnsa nsnyan mmna ^ty nmtn yp’ty .n 
naiVs ,t> 0.5 sec D’jarn Dinna ntysa nnv Vi’m ,t< 0.5 sec D^am mnna nmn ns’E? 

Trrn "Qonn .mnwQ nDnyan ^y D^yisn mniDnw ixddi ,mntpa nanyan Vtp nxixnn 
.nyimn iivd nx mtra nonyanty nnx*? utpd nx mtyaty ^iD’n o’pty xin ntysxn 

. \i k = 0.4 xm nrpn iiDmn onpa .d 
T = I.5. J 

.nra’ v, = 1.6 m xm x = 0 Dip’a 1 ? mtn m v noan mrn d jana nanyan mnma n 



0.4<m s <| .1 

2 TftXUi TTTTD 

2-b ww rranKn .nmtya tf? nDnyan 'm nVyon n’mixnp trn jtoo^n nromn 'w nmmn 
nmtya kP tr n’mixty rana mmP Pp jmarp nnmx pn xm ,nmnro mtzatmnn aaP amnDn 

.n’Do^s mtyamn irtr ixoa .140^ mxtim 
nr D ,) 5tm'7 cmnn .n’DD^K nnmx nom 1 ? rporp mmix Dmnon D’inxa mtinmnn ‘fmaa 
mmirtn D"noD .n’tarpn mtroxn patyn py mom an^ty n i oo'7sn mrmm ,nr py 
.n^o’PK xm mtninnnt? nmyp nmtoo px pPi, 140 ; nnrttyj nPPion 
’d ,nnmo mtpxinnn thk 'n'? id tmmi ,0 xin mwamnn aoP nnnDn ’ity 'w PPion ymn 

.nDiyan ^y D”3H ,, n mmo D ,l ?yiD x 1 ? 

™\=\ m 2 =\ 


niiiiH® 



CLTLll CICUl 17 






CLTLll CltUl fr 


npuDn - np't'o 



.minmnn nnx 1 ? n^m* 10 mTnaa sir 1 “ms .n 

tn 

scc 

.niB'jannn nnN*? nr»’ 4 m nrv’naa vir 2 mna 

m 

sec 

^kjotal = J •1 

3 n*7«w irins 

.psiNn *?vo mn mn^nnnn mnman riro .s 

.psiKn ^va m*?v» 36.87 nmvDi ,n'’ , w i 7 Dmoo 10-V nm pxn nm7nnnn mmnan .n 
.pxn nnn oa 7v nmn nviKna n7na ’mann nn7n nmn vd 7v nmnn rawn .i 

77 = 1.44 OT .7 

^=3.2, .n 



4 nbstt? lTins 

.n^va ^o v = 20 m mnn «yian nrpna .h 

sec 

F = 10„ P 

.om iun nmnn maa pp F monw vjnm ,rs’ *van paivn mna Vm F mvn tiv ^o .i 
.m^mopDn 'imnma nx ^npa fyun ,nmon mo7 mmtv» F momvo 
.n^v» o^o v = 30 kp m’Pv -f?n»n qim nPampnn mmnan .n 
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np'DDn - np'T’D 


.nb’ra ’dVd v = 20 m x’n nm nri’na ^iys 1 ? p’oao F msnira yro .n 

scc 

. h = 1 40 m *?w '’bvopn nmi 1 ? yp nian .1 

(rprrann) 5 nbxtv rnns 

nprnn ,njn:nn 'w mnmrn niTnan nx ax”d yisnyn Vm . -16 , xm nmn yis^ .s 

sec 2 

.rryun 

kax| = 2^ A=0.5 m .3 

scc 

t = 0.3927 ssc : rumnn nyon j 
t = 2.7489 sec : n’innnn oysn 
/ ~ 78.147 l sec :nsonaysa 


a = -8cos(4^) .7 



.nrpan nnt nxtyn Tn ’te? n^zropan morpn mi-usn .1 


HlillK ® 
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np’JDn - np'T’o 


.yiD’in tdig' 1 ? xm Vipum mDn pi’D F lolal =0.1196 


(rn->M) 6 nVs» rnne 

GM 2 


^toiai =-1-3536 


v = 0.8226. 


R 2 

GM 2 

R 

GM 

R 


moDn ,n“npn mpon) irmman ittd nx pn n^a nD^on rrai nimn mi?SDO monn 

.(m-pnsn Vm nx nra> nD’O’on rra pV ,nm 30 D m 


v = 0.5816 


T = 30.5563, 


GM 

R 

GM 


.1 

.7 

.n 
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5 isoa inaa 


6 iiria 3 mna 1 ? 
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np'DDn - np'T’o 


1 rbmtt 

,'pDiNn tsh ^ya a = 53.13° n ,, ntD t = 0 sra hd nn 1 ,ypnpn iinn mDinn mayn xstain nmn 

.D’tpnra nxinaD 



.nTua tb xtnuo ,t = 28^ yra uon nx nPxP a"Da 1 ? nxnn a’tms a"n Pna a^’n nstnp 

mn 'tv nmtnn nnt nx iwt? ’pitoa a"Dan atman 
: n’pnpnntr »"a»n nnan laD 1 ? 


t = 28 sec yinn a"Dan niian 

npDixn mit 1 ? nnna p = 45° tm t = 28 sec mna nan nsrunn nmt 

.( v 0 ) nmnna rnn nnu nnw mmnan Vth nx xsa ,x 

.a"Dan ’"y nan nDS2 nntr nn’nan *?-m nx xsa .3 

? a"Dan ■>"y aVm yra ,nan n’n ypnpn ’jd *?ya nma nrxa j 

(ypnpn ^y tnn’ni nsn mnvi stma jton niasrt» ’potxn pnnan) ? nntnn ’?w n-mn mta tna .i 

? UDn srn» t^x ,ypnpna ’aman naun tna .n 
? ■’pDtxn n’ttn ay 45° mttt ntr - ’ xtn ,non nsrun i’maa nots ytn nrra (m©n).i 



mpm® 
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np'3Dn - np'T'D 



2 


.mpn 1 ? oin msntaia nVnn, M = 20 kg ino»u? Qin *7S? fDipi ,tf?io n».w. m = 60 te inoni 2 / t’? 1 
1 D ,tnn3 n*?sra ’dVd niTnas ddu*? Vnn» *?mDan •7’? , n .'mD 11 ? Vnn» m»m ,tnnn ynp: id» nxsmD 



? unps Kin^ ••30*7 yn ,oion *?y fDp •?’? ,i nu?D ,ui»n nK p’tnn^ tnnn *?y VyD^ mDn m» .x 

.oinn ynp:?y mxP ,Dinn py D’pyiDn nimDn nxi ,7’7’n Py o’VyiDn nimnn ns po .n 

? »i»n ^y nVn’7 , yD»w niDn in» .1 

? nnn ’d^d oi»n Vdu nxirçn lria .n 

? f?m ’T» »i»n GDtt’ 1 ’’ ,mpspn yn» i»t n»D iin .n 
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npoDo - np’T'D 


3 rr’jxtff 

vaman mtpp dtkh .a’Dn Vi/d h hdud xsmh ■>'M3 ns’sp V'ri7 -miy ,m = 70 kg lnoaty dtx 

.a-'tnrn oxinao ,Tt2>iV nnxn n’so Tmnoi ’idt dsdd xaaa rspn .rDp'? 
mrn ‘itito'” rai ,D’an ao noub prm w ton ,pspn Vti? nn’nan trtpntp id .nx’Dpn ns pon DTxn 

.n’pya ’dVd 



.D’an mriD s/n Ty ,TDyi 2 > pnynn V» .TspnDO ,mVD3 ]0T3, a onxn nmxn nx TNna xnn invn 



.■pDpn ynp nx xsa 
. A,B,C nmpm nx nnn ksd 
.D’ an iny , iD san ny ,pnynn bty n’spiiDD DT>tn Vy Vyoty Viptyn mDn Vty taoTty 
myatya m naon .’V’Vtyn noty*? nntp avnn notynty ninni ,n *rvon notintyty fuV onmn 

.n , '?p , ’ 0 ' , D nrnoa tdth 

.inV’Dj iVnao dtnV nmnty mVa’opan mmnan nx ,1 *pyoa noontyty nnan myyato xxa 


.x 

.0 

JL 

.1 

.n 

.i 



niiiiH® 
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np’DDn - np'T’o 


4 n*?K© 

.prn 'ya rrspnsa ,p*?n psix -iwa ’3D py nra’ p*mm nnn “?© v^n nsna lon «ran 

.nra 1 nrn 1 ? -mio nnsn nia» ovnn nyi]nn ttpd 



? wun *?w mawsnn nmn 5-a nrran *?y Vysty msn ino .s 

? 5 sec < / c 8^ D’iotn mnna “irtsn py '?yst 2 ? man mo .a 

0-d nantp’ yinna? pn” x*?ti> iya n’Dbn .*irm y3nn mn m’Vy nn^n ,t = 1 l sec yjna .3 

yina m^yn iVkd nxm nr nnn hd 1 ?! ,pns ro*?nn yno A2 fg . m -'? -12 te . w -o nrw 

scc sec 

? nrry 0-n ntzmnno 

: ?f?apnnw nxsinn . t = 1 l sec dpd nmn n*7ijn n^yi Dtynaa myi npVnn .n 



mpxinn mnn mnsn^ ido nynr nxp na pn ymn niantzm ,1 7W aomi ,nma f”y roPnn 

? Tn*?nn *7iy nanzmn irw vr axn .nnrn ntm ,mpa rnx*x 
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np'3Dn - np'i'o 


thd Di? •’Tipan “ivTDn 'iv mtiounna nymi wn q mnn m'?vntn vtbrb nnnon nm 1 nmra .n 
mttfxinnn md 1 ? mpan nnDn ^tn n’orpn mrotcro/ nnjDtn ,iiro Ta’znn nnxnpV xntn nou 
? Trf?nn mty yna .motftx m’nV np”n m®Mnnn ,nnnx i'nty mm’pn n’imx’n nnr 
: y = 4 m nrmai, M = 0.5 fe noa ’nyn nm mpan nran nxnpp nnDntt? yiT .7 



HOitin miDn mpan mnon 


3?3nn marron tij nx ,iarn bw mspnDD mpan nrrDn 'w ymn mintnn nx nxnan nm 1 ? poin 
nvnV n’riD’ x 1 ? mrannn yma nnon .mtPMnnn Tnan prn *?«/ rpxpnsD novn mnon *?ty 

.nmo^x 

? nmo^x mnn mtpjannn® no .mtnannn ’tiD 1 ? j?n novn nnon 1 7ts> yann mm 1 ? w na (nntn).r 

? noan nmx ^sn mm 1 ? D , D i, n amnon vtn axn 


•"llillH® 
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np'JDn - np'T'o 



(nTttin) 5 rrtstr 

.n’r'sptya mmna ’itzm mzzpp ,mpnna nnsn mspn nVnn, L mmstp mn Tin: 
.t = 37.7^ nm «pntz? larniz? nV’tt ,nmrna 12 nrn ,n:op nmn mnn m omn ra^n 



? Tm “nrna *?p iar mnan psnon x l 7'i ,amma 12 -na» iarn nx raVnn ttd sma .x 

.amn ims nx xzza .a 
? naop nmra mnn nx tron^ mcm nm »na .* 

npi 1 ? nrntz? iam nsn ,n3op nnm amn ns D , troa vni ,mm ^s? xsza: nm pna ww iV 1 » n 

! paa ? T’aPnn , "y Traatz? pt 1 ? muz>Pni\pp nm omuna 12 aPtzmP nPptztaP 


n’mptzmn nyi nDms 1 ? ntzzpn -pw m ’rnptr naiarm itb«mq ‘nai ,n*?ppan nmsn m tfr* Ttf?nn 

.a"o 48 nnm *?3pp nsszmn .mz 1 ? mza 





nx nmyn 1 ? noj ? nmp nmn omn nx omn px T , a'?nntz? nmvn nx u nsmn mtztxa tpd .n 

.noonn rnm Pnu 

,it nmma ^tzz n’mn m ssa ? nPampan nnmma ntz n’rptran nVapa pm n 
.it nszixn ’ptz? n^TO ns szza ? nPampan nnzzixn ra nVptran nPapa pm (nw-i).r 
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np'DDn - np'T'o 


(nT'») 6 rrbxitf 

nam aup prVnty amn .nDiDn nx mpn , u? pn 1 ? Dm 1 ?^» .yvr h 1 ? lovnm nirn 1 x 1 ? ino»i 2 / odio pn: 

: o’obty i nwo nxr mnm .ooion ’jd ^y» 1,000^ 
.'rpty» nrtyo xmir?D ,0 nrma oy rxnn nor 1 ? rrVn nx o'x 1 »» ptyxnn oVbo 
. ooio 1 ? o i no» nspnn nx irx±> 'nm i» ,nsin:n nn’nan nx rr 1 ? 1 ? orp» rtrn ±>wi 



rr 1 ? 


? 0 nrm»3 vtik p’tnn 1 ? no ,pwmn oPtyn mno fiftn vua nVysno ym vn oxn .n 

? ooion nx TP 1 ^ rrbn Tiaaft no ,wn o'ntyn mnn rrVn ’yr» nVyono jtx u? 1 osn .n 

.^pty» ’im nrmaa nn rrVntyo ,iry>nn oViyn mno t>» ^pt»» *?y n 1 ?^ rrVo xx»:ty msrnooK 
•P^n nro Vty ypnpn ^y i 1 ?pty»»» ,40% nrnan nwnp t> nxnn Pptyan 
.nK 1 ?» nspn Vo 1 ? myty 4 mxrnooNn nn» ,ooion o’oo mopnn nx yxo 1 ? ^nn rrVmyo 

? ooion ornn m» .i 

? ooion no» m» .n 

? prfrn 'rv n i mo i on nyrnn “f?n»D r^y m»y tnMinooxntyo ^ptran nxn 1 n» .n 


Hlilllf® 
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*»bio irins 

5 isoa ins» 


jiianruD^ iw , i? 
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np'DDn - np'T'o 


1 nbxu? Tnns 

v 0 = 200 „ .x 

sec 

V = 169.7, .3 

sec 

y = 560 m 

x = 3,840 m .1 

y = 1,280„, .n 

.'inyiin n^nna nnc? 4 mnyD .1 

2 rftstff inns 

800^ .x 

.nt» ’d^d mnn nx nniTO ,? 3 ian N mo ^ysa f?’n .n 

.n’pva , D i ?D f?’n nx iiyiaty ,f?»n N msn mix nx V’ysa oian 



.*7 


N = 600 N 
a = 40 m 


nipiH® 
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.py-GÇrjtil 



np'3DD - np'T'9 


3 nbs® rnne 

h = 20 .K 

m 

k = 280^ .2 

m 

C(12.5,0) 5(10,0) 40,10) .1 

.1 



n , ’ 3 n 3 N dtk 1 ? nm?© ^iprcn msn mpo’mt’ muyn^ ,x’n msnroan .tmr ikx 1 amotyn 
n’JHK nmK nK nnrnn mKna nnpPtt? ,*7ipc?n msn s’ptot? na il ?2n nmny 1 ? nm ,nwp 
ViVoon nmnnm ,marp n’inaK uon y nmaa» ins’sp nK *?nn aiKn ,pKi .wot» nwp 

,ms73 nwi ,nPio nK 'd i k 

v = 15„ n 

sec 

4 nbmt? linrs 

.mnon *?s niD *?yo k 1 ? .k 

.nPKDty naf?D , ,I ? 1 '?it7n pi’DO F = 9 N rrn mnon py 'iyzv mon .2 

mn nmi 2 nmtnnna? inma .(mmTtm ’p’p’nn) mrp tikd iDT? mnon W mo >jd t = 1ynn .? 

.mn m i '?s7 idd nma nn ,nru ?2 rron'? )m kV ,nmu? 'm ’rra • | mo 2 
mn 1 miDm ,nmmK noKn kP ,nmc7K K’n i’pD mtrannn qk ’d ,T , aPnn '?w nD’OTD inn Ttn .n 
Kin nw3annn dhkP mnon s?3nn nmn iivdd mmnnn nmK av mtttunnn nnKp 
nwunnn dhkP mr)n mmnm’ ,kdd .Tisn pdd ik mootnnn voP mmt> nt idd Vran iniKD 
.Tion nm’D pK ,(nmmt>n kP noan m) mutunnn as'? nn ii ntt; it idd Vran imKD K’n 
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•liniN® 






np«3Dn - np'T'9 


.a ,- mDn naman nanyan Vy k“?i mp»n irran *?y pn Vanon xw ’ido ,nn? ra'rnn .n 
nV7ion nrroxn nx nyY? Vid’ ra^nn i’x px /natpa idx mpan Tnnn Ptz/ n’tarpn nmaxn 
.n , Do’?x K’n nwMnnn ox vnp , 7 tv? i*? px p*?i ,mau>: onnon np nx 



nnt nwunnn vs’? mpsn nnon ’?o> nmixno' inna .nno^s nvn 1 ? n*?n’ x 1 ? mtpunnn 
,Ta*iwaa ot nwunnn tdP *jtmn mnon Po’ nnrpn mnwn n^ix ,nnnx t>v nvmxP 
■nnoPx nvx nnzsunnn pVi ,msK?i xP nnnon ua? *?w nPPnn mnwn ,naiPo .nnnx Pb? 

• ~^A g m n’n'' nnnx f?w yinm, I2 kg . m mm nwMnnn td 1 ? qoun nnon 'iv yjnn .t 

sec sec 

.yjn “?^ *?-m inix +jm nrn 1 ? o’om nn .nonn nmx ^yo nrn 1 ? D’mm x’? mnnon 

(maiann) 5 n*?xty iinne 

-■man 'ro n , omn nxntpn nx roprf? no nmitns 12 t» r>s’?nn .x 
n’tyos nxw .Tran pnyn ro 1 ? mnan Tttoa nxvo» ro omo nnmna mon’n nxmn 
mJ 7 DTnaip ^oo ^p’? .(±0.5 sec 'tv pvno mo ’? , r noioo pyts? Pt^a’?) .nyiop xm nrnan 

.nnv mop n’on’n nxvtnn ,nnr> Pm 


L = 2.5. 


pin 1 ? na’xna nmrnan nynnn txi ,ni]op noonn nrmt ny ^o nnoa ,T = 2n^j— nnomn 


.nmannn nyiann 


.0 
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np' 3 Dn - np'T'o 



nra Vm nrrp rrn ni’n Vy ttm n->nw prn p*? .nnv ^rn nman pt *p ,-inv pp g-w *?dd 

.T»*?nn ,M y mmty 

ra"o 24 p-iikb? pVfroo nnnn*? ny •’ntrp pnno n®w nVpcon .n^tntran *?y pora 
a«5.51° :ntoonnnnt. (L = 250 cm ) mnn ttx’? onraiopntrant prr» 

v m8X =0.48 m 


.n 


.n 




«max= 0 * 96 ^ * T 

sec 2 

(nr*aa) 6 nbxra rnns 

*?w nra nvn’? a , ”n p*?i ^ptzra ’ivera rnbn .inrtnn o^tyn mno o’yiran n^ysno ims tzn .n 

.no’uran mo nx itx’ty ,0’ytran 

mo-t no’tztan mo .n’^yo nytnn ytJOD rviVn ,’atyn oVtyn otno o’ytran nVysno rmt rx .o 

.lVfro&o nxu?” T’rfrntz? moty*?t ,nn’n»n pvo nx pn nmtt? 1 ? 

/? = 20-10 6 m .1 

M = 2.65-10 25 tg .0 

.0 ^ptzrao i’tPo nni’ tnn .vVy nsm*? rf? nssnn p*?t nssnn *?y pn 1 ? rf? m«nooNn .n 
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6 “isott i no» 


6 *pnia m*7NW 3 mns'? 
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np’DDn - np'T'O 


1 n 1 ?»» 

rr-no Tnon mn mysaso nt 1 ? nr Errityp ,noxnnn m B = l.5 fe -i m A = l fe onoots', b -i a o , d , u ’ou? 

.“lionn mmo Vo nxi omn noa m mitn 1 ? inu jfrxVa 



noa 2.6 nono nnuao o'-xsa: o’snn no, A nuo pnna ra’pn t = 3 sec yn iv t = 0 yna Pnn 

.(onznn nsn) nssnn ^ya 

.nm:ao o , ’x:sa: on iow osao ,o'sm i’o nonan mnn mnma nx oa>n .k 

.noa •’d'?d uiT’Oi F = 1 N ■fr'mty mo A *yn *?v ^’ysa naVnn t = 5 sec yn ny t = 3^ yna 

.•pv’D'i *?ni v’tsj inonano . t = 5 sec y:n ny t = 3 sec yna o' i D'un nnxn ns otz?n .o 

. t = 5 sec y?n ny t = 3 sec yna omn nimna nx oo?n u 

. A ryua nsna r>a'?nn t = 5 sec yno 

.pv’O'i Vnn rs 'ino'iiz’no . t = 5 sec yjnn nnx 1 ? o , ’Dnn nsixn nx oo?n .i 

.nsyn 1 ? A ryu y>n '’'?a ,, i'’an pnnan m oo?n .n 

? nosno B tu yiD’ yn nrxo (nwo).i 


•niiiiKi® 
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np'3Dn - np'T’o 


2 nbx® 

: nnp» mtzj D , a ,i p .ypnp 1 ? D2P3D pw , nn ns d’Tdjjd .R iovtup pmnn pmD ssaa m lnoaa? 
HP’n py nmro nsron uxoa mntzj po v 0 nrm pwnn n’nnno rpiV D’p’jya : rmn mp» 

'.D’39’aa plEJ’nn 

jpny’nn i 9 T 7 *? nax 3 «yunzj io ,© ronror nn*naa n*s ano pny’nn nx D’omoa : ’ittj nnpa 
.D’ttJnna nsmao a = 36.87° nror nsn , h naroa pir , nn ay nn 1 aainoai 



.D’ttnna nxinao a = 36.87" nror ms'UBJ 


(mg mysaxa nod ) ? ’i^n mpaa piamn '?v nnn rm 1 ? n man ina .k 

. g, R msjsaxa patzjn mpaa nron *?tzj nmgn nnman nx xoa .a 

. R msjsasa ,’3aJn nnpaa© nun Ksas la h naron nx soa y 

pw>nn *?sj fmV mn ,nmpn n’voa nauj’ntzj h nau imrf7 yma ,inwnn nnpaaty nun ntzjxatp sjit 

4.8 mg *? nnejn maa 

inanzjn ns soa .pirnn mnnna ptzjsnn nnpaatzj nmP nn ,, ntz? v 0 nrrnan nx kxd .i 

.g,R mssata 

mnnna i *7 ronmtzj v 0 mmnan ay a'mz? aiaro D’P^nP ptzjNnn mpaatzj nixn n’Pr 1 dkd (rvnn).n 

! pai ? pitzzmn 
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npMDn - np'T'o 


3 rr 1 ?»» 

0.03 '?w iar ’mrian n^n Vm imp» nx dbh T’nPn .myun “iVna Vnn -ror ipn yu ,nnuna i?uV Vnn nu 
xsai nniz? nmpin tosto p nnru mpan . t = 0 -d nnn xm uuV fyun Vnn mu» wnn nx .muu? 
.Ttfm nVnnn maian nmrnn p pVn Vc mxmn .«ron nyun pran mrnn ■uit’di , t = o ynn qun 


0.18 

0.15 

0.12 

0.09 

0.06 

0.03 

(sec) / iat 

0.0798 

0.0625 

0.0420 

0.0277 

0.0120 

0.0055 

(m) x mpa 


. t = 0.09^ ynn nun mmna nx ,nnvn nrcn mmpn ,nVnun ’s-Vy nwn .x 
.pm Vw n’spmnn nun mmn» nx nxnan pm omoi ,maw n’ymn nm mnma nx nmm rnVnn 



.t = 0.03 sec yjn ny t = 0 ynna *iun nnyiy pnnan nx ,nmn ’s-Vy inyn .n 

. t = 0.03 sec ym iv t = 0 yana ,iun Vty nyaman nxixnn nx ,’ntysxn pvnn nran ntyn n 

.pm .nmti?a nrx ix naup ,ptn Vw n’sprsn nV7i *vnn nsixn nx ,*pw ’D-Vy ynp .i 

.pm ? mnma irx ix ppi iVin ,Vui pVtn *iun Vy Vyisn Vipmn mnn Vw tVnu nxn .n 

irxa tx pun nsrun pvnV uua ,pun nyun pvnn - ^un Vy Vsnon Vipum mnn pvn ma n 

. i?aj ? pun nyun pvnV 


nipiN® 
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np'iDn - np'T'O 



4 nbx® 

ffan .’pswn mtznan py pn sm nnn nyisn .pPn ’pDis m®’» py xxam , m = 0.2 % mo»® *pa ]inj 

.prn *w n’spnsD iPty n“mpn n’ruxn man®n nn nxna snn 



? t = l ,08 sec ? t = l scc mnn iian P® mnn Pro ina .k 

.pnin nnan , "Dy pBn P® ynn prn nn ynpp ]n’i xP ima mon .2 


. v ’ntypD mn’nan , M noa pya nnx ma ny i^rna sin t = mnn ,nna’ m m pmtz; pru 

nar’nn iivdd ynpi nra 1 pi'Dn .muoPx mn o’sm po mmnnn 


•arnn livon 
—--► 

mtimnnn ■’Jd'? 



.nw 3 innn nnxP 'pro nutyp rg m inoaty pm ynn nna naon .1 

? m®innn aoP, M noan Po’ n’orpn n’mxn na ,nwannn ono nnsm M noanu? snr .n 

. r = l .03 seo , t = l soc o’vna (pi’Di Pma) nmmna nsi, M noan Pto m xsa .n 

K’nu? prr” ns’D noon . t = 1.03 seo ynn moan ’nu? Pty nP'rnon n’orpn n’mxn m n®n .1 

nmno it pxn ? nnnx ix mtyrnnn udV moan 2 Po’ nPPinn mmpn nnnixP nno’ nrn 

? n’ooPx x’n mo>rnnnty mmyp 
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np'DDn - np’T’o 


(jv'aittm) 5 nVs» 

xsaa nun nnty mipa 1 ? d’khd * = 0 oip’an .p 1 ?n ’paix tmp xsdji f’Dp 1 ? mna, m moatz? «y& 

.A xn rvrtann nynya 1 ! ,nv3iann nnun yuaa nnn nsn pDpntzo 



: imn *?w n’upnss nun Dip’a nx nxna xnn *pan 



? nmn bs ^tz? nrnan pt tnn ,nnn ^tz? mmann ny-nra na .x 

.mnrmn n’rnas «y&’? untp n^Von mtroxn m m,n nistxoxa xdd .3 

•ptn Vtr nspaiss inn nnma 1 ?! ,prn *?w n’spmss qnn mp’a 1 ? nmD awn .j 

■ t = 5 sec yra x = o.25 m mpp 1 ? nntgn dvdi srv nuntz? nstn (mtpn).n 
nx xdd) x = 0.25 m mp , a ! ? mgtgn dvdd sna mnnD ,(prDi Vnj) nmrn nnma nx xsa .n 

.(7i nissosa naitzmn 

moD^n n’imsm ,f?w n’orpn n ivoki io , x = 0.25 m mppa ssa] *yin ntPKatp nxnn .t 

.3 «pyoa naww nVran n’ntt(? nnr ,f’spo nmastJt 


HlfllN® 
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np' 3 Dn - np'T ’9 



(HTM) 6 

: Knn a^iro iKincD ^d’ddid 2 D^iru 



. R xm 2 DiD Va ovrn ,M nvi ddid *?d noD .htd nt d pnnan □•’xsai D’DDiDn nDna 

? ddid *7D wnnatt? nsixnn ’na .x 

UT’SU’D'in man xin jD’DDiDn Pv ^yiDty , 'T , n , n niDm .nvn ^d ma nr d pnnan □ , nxtM D , DDiDn , TDia 

,nt ^?y nt □ ,l 7 , yDa onti? 


.mtrann 1 ? nmx ’7 , man liloa ly □ , xsa: x 1 ? a , DDiDnw iDn’ 1 ns’D D’V’an nnon .n 

? ddid *7D Ity (ptdi ^“ra) mnman m , n i 7 nD^n na 

'7 , nian < 7 i 1 7 oan ,nt nxnp 1 ? nt nmiaa yii’n o ,1 7 , nna an idd nxsinn .□ , DDinn 2 nnx nnn □ , nsyi vnsP 
nm 1 mo’xmnn , idP yn ddid 1d Ity mmnan '7miti> ,ixsai mtrn □ , omna .mti’iinnP 



(R mysaxD nnwnn nx xod) d pnnan nx xsa n 

.ptn ^ty msprtDD mnma 'iv □ , ntt> □ , Dm 4 iud 1 ? .n 



!pai ? mu/nnnn ’idI ym to ,iatn Po? nmpnsD ddid Id Pty mnman ‘inm nx ix ,, a *ina nrx 
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np'ion - np’T’o 


•»dio irmo 

61 D 0 » ina?3 


mavins^ *\w'p 

mm® 
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npMDn - np'T'9 



ln'?KWlTWtt 

t = \5 n .« 

. 0.8 m 'tv nsixna nv: □ , Dun ro-\vn ,t = 5 sec sn ny t = 3 sec »na .a 

sec 2 

.(n*?y» ’d'jd rsa 5 *ym ,no» • , d'?d rx» -<4 Tft) 

r=16.2^, .i 

.2 b’iy nsisnn ny: craun nony» ,t = 5 sec sxm nnx*? .i 

OT ■’ tv 

sec 2 

.(noa ’d^d f’xa 5 *yai ,nnya ’d^d r*® A .*yuO 

y. = 0.36 m .n 

,/ = 8 w snnnssnasjis 5 *iu n 

ScC 1 

2n*7iwiTinB 

7V =1.25wg .N 

v = ^ jOA5gR .3 

h = 0 . 2 i? .1 

v 0 = yfiAgR .1 

'.d *?57 ma’D k 1 ? nun iD*?i ,^5gR -a niDp v 0 = ^AAgR mn’nan .n 

3 nbxts rnne 

V «=0.09 to = 

sec 

Ax =3-10“ 3 m .3 

a = 6jm .1 

sec 2 

•larn *?w n’spnDD mpp «lnn mnxn .i 

.ppi -fnn Viptyn man iV*ra .n 

. man nyim 11103 xin nun *?y VyiDn *?ip 5 /n man iivd n 

VyiD Vipu/n manw i*oai ,iam rrspiBo n^rai na'pin ^i^n mmn» ,nran ’d *?y : piou 

•H'un nyun \mo 
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np'DDt) - np’T'o 


4 n 1 ?»» 'pinD 

p = 2 x 

sec 

P = 3 ^» : ? = 1 - 08 seo »13 

sec 

niTnan itpd nx nvi 1 ? ntzpx ’Xi ,nn’nan ’"y ynpj pvDn n ,wnn pro nx nyn 1 ? 'in’) x 1 ? .d 

.1"ana 

lir>D 2 xn nT mD .mtrMnnn "i^naD M no»n nV’ysntff nnna ynu m noan *?y ^you? mDn a 

.mtynnnn “imx ^±> Xn^xatp) ,, ? , '?wn 
, 1 ^’xi nr wna .nosxna rtw n’cmpnnmmxn ’D ,t = l.03 sec viid nu£w m noanty snr 

’D ,’Tnn iti’dd nrn'? n ,, n mnman pro Pnn m nrrnan *?Ta p 1 ?! ,n’?m morpn nrmxn 

. ,I ? , ’?ttf xin m noan bv Vyoian mon 
12 . 5 j mn mu?wnnn , dd 1 ? M noan *?e? n’onpn nmmxn .i 

M = l„ .n 

.nVxat^ 5^ mn ,(mu?nnnn aoP) t = l seo yjnn nmnma 

sec 

.n’jxatr 3^ mn / = 1,03 sec mnn nmmna 

sec 

E lJota i = 4.5 j : t = 1.03^ wdd nV^inn nmrpn nnnnjxn .1 
22.5 j : (nmnx ix) mrannn ao 1 ? n^Von nmrpn nmmxn 
ats» ri n , oo'7X nrnDK? iDin nmnDxna p’nn mtmunnn pnao m ,mw tf? nrorpn nramxn 
nnnjxn pDB>n Vy nnar moo^xn .Tjnatci ,n ,, D^n 'iv nnx num’? moantPD .o’Dun 
moo’jxn nmmxn ,ir py it num’? s 1 ? nDD moana’D ,mti>.tsnnn dwd .D’Dun ‘?tr nrorpn 

.n , orp mruN 1 ? nnm noom 

(n’rann) 5 rPx» pnrtD 
• p = 6 sec #in TTnan ian ,A = 0.5 ra xm nniinn nyntya .x 

„ miz 2 ,, 

E mal ~—q2 XVI n ^ 1Dn -3 

v = —g-sin(yT) x = 0.5cos(^T) .1 


nipiN ® 
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np’ion - np'T’O 


. / = 5 riv?’ n”3B?n aysa ?r mp* *iin sw m .n 


v —- 


■sfen 


12 


^lotal 


m% 

~72 


(rn^as) 6 n*?xa? rnna 

. GM 

.hmh nmnn rma pvnn nmnn nx vrrto nmn Vd a- -~r- .x 

d 

.nn’^an mD 1 ? namn nvr>na ur ona nnx ttu/ id ,nñ),ya ny??n sm'7 □ i a , ' , n □ , DDiDn .a 



.nra nr □ , irwna x 1 ? a’aDian p’?? ,nVm ns x*?i nrr’nan pva nx pn niu?a man 


□n v t 7S l ?wnn np’n’? p , wai ,Q , aD'iDn pa nanyon ma 1 ? -piio irrman pva v = 


IGM 


□’aDian pa nanzzan ma ,p iaa .uuD&n yjna v = 


I GM 


2 d 
.□'yj 
d^22R 

-*? ny 0-a nVnj mmnanty y?r 


V2.2 R 

nsisn ns pm iarn *?«? n , ypnsD mnman ^ inm yis’ty .mnsnn m n*?"n imm 
*rm nx H ,, a i nn: id*di ,iatn ay *7mi “i^in *pin yiD’ty latz? i’nm sm a «pi .□ , aaian 

.prn ’jtz? n’spnoD ddid ^d bw mn , nan 




.1 
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7 "isott im» 


6 *iw» rnVKt» 3 nna’? vr> 
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nifvnt® 



np'DDn - np'T'O 


1 rr 1 ?»» 

Kin ypnpn naiA ra TranBD .n'py» ’d^d v 0 niTnaa ,vp-)pb nnna h pawa t = 0 snro pnn ttd 
’ psiK pman ypnpn yjisi mvin nx T’tpaa nnnn . a mpsiK nmxn i 1 ? njpnn mn nt£>a nv mm 1 ? ojdj 


.(mmn n«n) pnn unatp mpono, L 



.ypnpn mmjs ny nmsa *mon *?t£> n , ’'’nt£>n ]ot bv ststpo xb nmn nmxn * 77 n vnn "oon m 

.ypnpn myns ny ,Tnxn nnon Pt£> m’w iot nx kso .3 

? -rmn srv nVs gpnpna dtki naun ma n 

mpau? a ffpsnci nsmnn m kso .npmm impaa L = 10 m •’pstn pmaa yns nnontp srrr .1 

.3170*7 nmn 


nnm nx nmn *?y nP’yso nmnw mn .ypnpn ns *?yo H 





naia» , nm:aa nnon nx ,nnx mpaa 
.ampn n’yoo notpmty a mpsmn nnxnn 


- L -► ypnp 


mnon *ra myun ]ivo nx Kxai ,nt£” ipo yim nnon yna noon .n 
, psiK pma mm nx yyo’ty no ,mon nK ! ? , ’Dn i ? t£” uaa H nonn ina ksot ,n tvoo ntym (mwn).i 

■L = 10 m 


HlillH® 
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, DCUl CltiGL / 





np'DDn - np'T'o 


2 

imnn .onntysn 1 ? "inxn rrxn nc-'p ’Dnnn . L - 60 cm p*ntw ’jin’? iwp m - 0.1* g lnoatrmD 
xn unrin tt’K'in imr .tmrm ny inn nnnoa *mom ,nanoa mvnr nrmaa rrs nno aamon 



nrDn rm’? m mon nx nxnn snn pnm .mnnn ’?j? nrran rrrft io mon ns mntt> w'n xua: omnn 

.mnnn nx mmo no nmmTn mmnan '?w mspnsa cnnnn ’jy 



.0 nnio lcrmn nsbm nDoo® ,mmrT mmna im smo noon .k 

.omnn tysnn nmt m xsa .o 
? omnn Vy mnon rmP 1 ? '?to' 1 m nnrn ptnn mon ma .d 

nmnoa nn mnmtn nmman 'iv msproo ,omnn py rm’? nrrnrw mo’? nnor nns .n 

.mnnn 

? mnonn noana n'mso nnm nrmn noa k ,pn?n nanw» rm ns’o (m«n).n 
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np'3Dn - np'T'o 


3 t» 

^nn .^onn 'iv Tnxn trcpo pnnai ,nssnn “?y isny mxn .^on Vy ddd 1 ? nsin, M = 75 kg inoaty mx 
. m = ll kg nnoau? nViptra mftn ntpn mspai pnprf? nnmnon nW?i jn ns^o 



ypnj ih ona -rnx V ,Vm p’soa xin nW » l 7 mxn i’dj jtrfri? n^iptran pn pmww ran 

.nmian a ,, xsaj nVptnnm mxn vftnnnn nsnn ,p iao .n'piVjn 

? odd 1 ? Vorty no ,*?ann *?y mxn V’ysn 1 ? rnxB? ^mtran mon mn .x 
? n^iptran nsixn nmn n» ,x n’yoo nxxotp ^arran mon mny .n 

a = 0.08 m inmxm ,rhyn ’d^o odoo D7xnty iira 

sec 2 

? ^nnn mnma ma ,\ 

.n^iptran nsixn nx xsd .7 

•{a = 0.08^ mww insixn) nsmna h = \ m nnra'? o”no n*?y mxnu' yn’ 

sec 2 

? oiD’tan ’70 pm vr nnn ’?ty’?’^ xmtz? ^artn rnx mo .n 
nosu>n’joon n’jrax*? mitn ,h = \ m nou 1 ? oiD’tan i'Pnao onxn jnptpn^miouno’nxnn (mttn).i 

.cnxm n^iptran mv'.'. ' 


•mpiM® 
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np>3Dn - np'T'O 


4 n*7NU? 

.p^n ■’pDix nra ^y ^ yiYO 1 ? 7nxn D’p^nau? ,d ,- ivd 2 D’Jina 
.nVxaty v 2 = 1 .2 OT invY»nai, m 2 inoa 2 nvn .nva’ v, = 3 m imn’nai, m, = 2 kg moa 1 nno 

sec seç 



nssinD . moo^p mrann D'rçmna nnnon ,poa nxmnDi ,Q 1 nnon nns Vi? yja pm crrma 
75%-a ,cnvDn 'm nx nPPion ,noni?an nnmx niop ,mc?Mnnna 

. m 2 < m x -u? i?it m , m 2 nnon noa nx Kxa .x 
.mtpnannn ins'? n’nvnn ’i® 'ou? nsnwan nvvnan nx ssa .n 

nnt?Mnn a^Mna amnon .wan pm x 1 ? 1 ? m ,nvn i nan imx ay anno amx ns nTpi 1 ? ,nnx nnpao 

: a’Non D’D’yon *?y nr nu?pno nos? . mooPK 

? nr mpao nvmnnn nnx 1 ? mno ^o mmna mnn na .1 
masin n 1 ?ow mssinn nxn yopi ,mnnNi mrannn ’id 1 ? annon nonya nvmx mt ou?n .7 

.nvDvt 1 ? 

nnr xw nxnm ,it mnma Ksa .mn ,, na nms amnon vu? 1 ? io wn vr mu?Mnnn n^nao .n 

.o c y , s?oo nxuaty mmna 1 ? 

: i 1 ?^ piavn yVn 1 ? .mssino nmno na”pu? ivo Ta*?n .i 
nmn’na io ym DmnoP u? 1 ^nrno 1 ?» smc? nnpao dji ^moo 1 ?^ jon mu?Mnnnu? nnpao m 
nonyan nvmx n 1 oo 1 ?sn mu?Mnnn *?u? nnpao d^ix nnooa pny lms 1 ? nnn ,nm nsmu?an 
.mnu?a x 1 ? nonyan nvms mooVxn mrannn *?u? nnpaoi 75%-o mnv 
nnxnu’ ,nomu?an mmna 1 ? nvnooa moiu?n yms niwrr , E? pm , > tpo pnmon m ou? 111 ? non 

? x? mvu’m ,nonyan nu’ nVmon nvmxn Vy ny’su?a 
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np'DDn - np'T'D 


(ipaiann) 5 nb»» 

."nowB n’aimn nyian" ’hd mon .n 
nvian 1 ? nmn xon -tf? dn .pm -p dk ? nowD nmann nyian x’n nmtna nyin *?o nxn .3 
.nowD npiann x’n px snta nnom ,nowQ nmam nrxts? nmrna 

. m = 0.25^ nnoatr n'mptra nntpp pnnnn nspVi ^nnpn'? mtpp psp ’?u? ■p'riy nxp .-ptJsVti? D , ti j nnn 
nx itya r , a‘?n . A nmptn nxxaa n*?ipu?ani pisnn nsan mmsa 10 cm -n inx pspn nr nxan 
.nnnaa nViptyan nx nnntz?i , B nmpi 1 ? A nmpina ,naa ’D^n 8 cm n>ipu?an 



.nirnann mma taT nx nu?n .1 
. B nmpan nnrnn rf?ipti?an pmpn Vysaty mnn nx ntyn .1 

. B nmptp A nmpina rf?ipti?an nn’ti?an 7’aVnn ntpytr nmnyn nx nti?n .n 

: o’idix ati?n ,nmmn f?nan n’jiptyan Vnpnti? n'riampan mnman nx xxa .1 

.n «i'son “inmtim 1 ? mommn mn .1 
.mmannn nyunn mxnti?an trna’ti? nm .2 


niiim® 
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npoDn - np’T '9 


(n*ra5) 6 n’?sw 

.D’nDiD a’-ixina □’tt’inn 

xin riam nmnn nypiyn x’? 1 ? o 1 ?^ ypnpn - od *?y ■m v, a xinu> nrnDn mtPi, R xm ,! ?xaipn nnmn om 

* 

g 

*?vm n nnmn nysom x 1 ? 1 ? ,Y?tp ypnpn ■»» Vy nr’o xmc? nriDn nwi ,1.5i? xm wn ddidh orn 

. * 

4g xm 

ntt? 1 PVioa *?y nx?£M n^Pnn .^xatzm DDmn 7u; ypnpn ’jsa v 0 mnmaa mntra m nnoa» rtfm 

.9 R xm amamn •’tdid pa pmnn paam nnmn inmP 



? ■’Vxanm DDmn noaa ’:am DDion noa nVn?, nao m .x 

? n»PPnn py pyomn nion osxna ,amDion nDia nx nanan ^ftoan Vy iom .a 

ynn n^nntn hd ^xaum ooion ypnpn ,, asa n^a’ran nrum nmma mm 1 ? nomy na a 

(g\ R myxaxD nDitynn nx xun) ? aam ddidP 

ao pya R nnrn nxyas n’^nntto .^xattm DDion bv ypnpn aoa v 0 nmman n^Pnn nx am«wj 

,l 9g - nnmma ^xaam DDiDn x ?w ypnpn 
V 28 

(g*,R nmsaxa nmtynn nx xdd) ? (v 0 ) n’PPnn TOn nmma ma .n 

.iD yion xm nmma irxo xyai ,aam ddidd yjsn n’Vinn yma iDon (mn).n 
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npnon - npTO 


■>sio irins 

7190» ina» 


mariTiD^ -ntmp 


mm 



nipiK® 
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np'jun - np’T'9 



1 Tnns 

runrca rf?BnaiDn mn pn byiD nt tsd .’dikh n-’sna pn yDun» tuxd nnDn rpw pt .x 
.ynp nKts''’ - ’ nmxn nnnn ^ mmtfn iar ai p 1 ? .tund nnDn ’rcr iDiya iVnan 

* = ^sec 

5 m .1 

« = 5 ^ ■ 1 

sec 2 

’pDiKn Tsn nnna a = 63.425° mra nmxn mm .nmaaa msnan nx Vrna nnnn .n 

! nswnn pvnn n«n ipn yir nnnn .nvnn 

H = 20 m .1 

2 nbNtr pnriB 

,naToa mimt nnnaa .pin p*?d "mnnV' ntra nnnn ,nmmTn nnnan m a*nwo ^dd .x 
.0 nma iu7 ,, ’nn pVi ,nmxn aanna *?nnm onnn *?y nnv fm’? x 1 ? nnn nnnn 

2a = 96.38° xm onnn 'm u/nnn nmt .n 

N = 0.745„ .1 


iV = 0.745-0.0298G) 2 

0^o< 5 ^ 

sec 

11 

o 

® — 5 rorf 
sec 
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np'DDn - np'T'D 


3 Tnns 

T = 150 N .k 

.nVy» ’dVd a = - m rrnn nVipiran renxn .3 

sec 2 

T = 756 n .3 

.rftra •’ 9 '?d a = 0.5 w rrnn n'mptynn nswn .n 

sec 2 

L = 7.25,„ : xm Dnxn 'iv □ ,, T’3 *7ip’?nc?nui VDnn 70 .n 
W = 5,481 j : DTKn rpatttf muyn .7 
£, 0/(rf = 5,481 j. : nyDn □nti’ n’urpm m'?x , 3:iD7Dn mnixn 70 

4 nbxttr itvis 

m 2 =\.5 kg .x 

.nrD ' 1 u = \.2 m mmnaa 7 sna’ omnDn .d 

scc 

.m , 'a , 3.6 m mmnaa y7r 2 d7tdt ,n'?xaB> 0.6 m mn’naa » 73 -» l miD .* 

sec sec 

□X7n nr. 10.08 y nDmn nmnx nanyan n , imx i ? n77tp mrannn nD7 nDnvan n , imx .7 

.nnaiys nnmxm ^moo^x x\n mtrannn ’d ,m , D , s'? 

.nmoVD nn’m mtyMnnntio ,d 7^00 nau 77 nu? mmna 1 ? nnr nxs’ mnman . u = 1 .2 m .n 

scc 

D’miDm ,mtt , xinnn nPnaa nx73tp mn “ 71 ? ntDiana nonyan mtrax ,mt30*?D xm mo’unnnu’D .7 

.im» nD 7 a 3 n'?' 77 D mamx av ,nDmu>an mmnan vu 1 ? mnxtyr 
n , aj , pn n , m3xn px7 ,nDmtna xm □ , m7Dn mnma 7Dtn yn tm ,n , oo' 7 X xm mtmannntaD 
nxtanna moo^xn mraxn) moo^x mtraxD nmxi nanrxn mnxty 7 X ,mnT’ amnDn att? 
moo^xn mroxn ,at^na nnx pmnn 1 ? □ ,I ? , nna D’mnontyD .(atyn *?y f m 7 n? 7 D Vd^» 7 DD 
7 mx 'rfr ny?np nnxtw rtftTan nmnjxn .n , D3 , p nmn^x 1 ? nnrn nanmna nonyaD nmnxn 

.muiMnnn 
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np'DDn - np’T'o 


(jY»n»m) 5 n’?» w irins 
: n\snn o’Mnn mt>w nx D’vn noie?s rroiam nsnana yan nia .k 
jinsj? nw T>n nmma mn nun nyian . i 
.(a"w) 1 ?pwan- , w nmpa Tnsa ran nun *?y Vsnsn nimnn Vipu' .2 

.ryun *?pwan T nnp mipaa ryian pnyn 1 ? nm Dn’n ssaa nr Vipw ms .3 

.ti? .3 

nman xm nmm» nsnan *?d x’? *ix /mitna nsnan xm nmwD n’aaann nvian *?d : 'yafr nwn 

!nows n’aiann 

’D ,nmma nyian naax ’mr .n’anas td’k k 1 ? 1 ? ,nma n^ya nDsnn *?y ropa tvd : n’iaa naan 
npnyn*7 nu?’ on’D ksj» a k 1 ? i’*?y *?snsn mDn ik ,naian miK 1 ? ayD Vd nnn nrrDn 

. mg snnp mD pm ^d i’*?y ^yis i’iikd TrDnaD 

T = 0.628„„ 


^,=4.5 W 


fF = 0.08 y 
v = 0.8 „ .1 


v m „ v = 0.8 


m 

sec 


(nnaa) 6 nb«iy iims 

.K 


M 2 = 9Mj 


.’^xaum ddidd *w ypnpn ’as *?ya 1.25/2 pm»D oDKna n’’? 1 ?nn *?y msn 


v 0 =-a/7^ 

v 0 =4g r ii 

.a *y>yQ2 isdww n’^arran mmnana n 1 ?™ nmi’na ’d ,’aam ddidd yaDn n’V?nn 

[541^*1 

v - - 

V 60 


.D 

.a 

.t 

.n 
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6 Tina mVs» 3 mna'? ur 
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np’DDn - np'T'o 


1 TftXUt 

.tsrra» ts; mtf? rina nD-iwa» mmn mioaa ,-rf> ^ib'oa jwb p-iaa nnnn DayvDiN ^ 
•TiV’3 imrai pr imsa ,mpa imxn .nmsaa anyiin nx •frnn ,'n -i 'x ,Dm3Dwn rHP 

jit’stp 50 mnyn Dvon ip m nsn 'k mis 
n fpn ,dtwt ip Tv n'mnnna inyisn -frna larn n’spsisn 'x snms *?tp mmnan nx iKna k nm 
.inyvn 1 ? fmng irwa 35 iVnan prn *7W mxpsnsn 'n sjtjdtk Pu? mmnan ns -ixna 



nipiH® 
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npMDn - np'T’O 



.dvdh ip 1 ? jranrc ny lnyian nVnno ,prn *?«? n’spaiss 'k yi:six nsisn nn "iKn’iy nni oono x 

.aT'omp*? yan© ny inyon nVnna ’n yraix “ayiy pnnan nx dct .3 

? a’yiiDisn nyiin 1 ? mmwnn rrra»n 35 -3 "inra onn pnnnn nx noy ,’ms 'x ,yi:D?x nrx .1 

.pD3 

,'x yiiDix ^d!? nntp 2.5 arcn ip nx nxm ,aron ip pro 1 ? t = 35 sec nnx yi* Twan '3 yrDix 

imxc 1X3D2 D’yinDixn rty ?3iy rn»n i^non yn mn aom 1 ? □’yrDixn ixxw nnx 1 ? axn .1 

,p»3 ? xsinn nmpM pm» 

33om ,(aron ip 1 ? srarw ny t « 35 sec -a) inyrn 'm pnnxn yopo '3 yroix nsixn nx 3tyn .n 
,nvi 3 p nt yop 3 yroixn nsixnty n:n .n’nn'pu’ nsixnn n^p’PDn myatpan nx 
i» t = 35 sec -d) inyiin 'nr pnnxn yopn ny?3p nrniaa srtf? tto ^ ^ ( nwn )-' 1 

.pna ? nr nnpaa fna3 n-ot 1 ? rrtaa rm xm oxn ,(avon ip 1 ? sran® 
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np'^Dn - np'T'o 


2 

oin mysDX3 ht 1 ?ht□’ iiiyp □ , Dun .( m<M ) ,M -i m □n’mDoiy □ i du’ aiy D’mTa ’pDisnutya Vv 
.nsixnn nyj nmyam ,(x munn nxn) F nVxat? ’pdtn m d m moou? pun ^y DVyDa .nn’it inoau? 

.n’JT nDt^on p*? □■’Dnn pn iiDmnty mn mfo mn D’D’yon 



.nnr 'nm *?ipw ma *?yiD D’Dun •’3U?o ,, o *?y ,(d , '?' i od) '>mD ,| K idikd nnom ynp .x 

.□n , ? , ’n nu?pon mnn mn , na nxi □ , Dun raiKn nx n^xum um: mysaxn xon .n 

.k □•’tynnnu? F nm’? nm i^pt^aty pu ,nnuT moaty om myuaxn, m moaty tya 1 ? □ , nt 2 ? , ip u 
^nu DKn .(x a’unn) ompn nuan nmxnn ia nVun nmtp (n D’unn) nr nsan mnttnn 
,j?m ? uaa Vrn itt ompn nsan nxixnn Vraa ]up nT nxan nxmn 



1 mn m noan “?y ^du? Vtptyn mnn ty nnnoa .nmm jV? k □ , u?nnn nxman nsan nnnyanu?D 


.lioiu 2 mn M noan *?y VDty Vmtgn nmm 

.x □ , ti>nnnu> nnnyan *?y iVmDnty F nmn nx xsa .n 
M noan Vy Vpu? Viptgn nmn u> nnnoa ,(pmm xV) n D'tznnn nxman nsan nnnyanuo (man).n 


.M,m moan Vu nx xua .ptaiu 1.5 nm 


nijnN® 
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np'3DH - np’T’D 


3 n*?K» 

m 2 noa nVys mnx nvono n’nua mtpnnn n^Mnai ^nra 1 v mvnao n»3 m x noa n'jyo mpon 

.pVn ’psix in*?w Vv nissaa nrponn ’ntp .nmiai nxxain 

.mt2o*?N miPHnnn ’o iina 



. rr\ = lOO^, m 2 = 300^ nioani ,v = 1.2„ nynsnn’pvnnmvna nama .k 

sec 

.(Tiroi Vm) u x ,nwnnnn nnx 1 ? {m x ) nsmian n’pmnn mnva m ou?n J 

.(irroi Vna) u 2 .mtnannn nnx 1 ? (m 2 ) nmiyn mponn nnma nx sti>n .II 

Koo .nmaan nsxaaty m 2 rnpo’n nyais m x mponnty nnpan va» u 2 mmnab non nns .2 

.v-i ,m 2 ,m x mysaxa inmtc-n nx 

.v-a nVm nnn ,u 2 ,nwnnnn nnK*? m 2 mponn nnna m x > m 2 ntyioty nxnn .j 

mtpnnnn ian m*?y ^yisty msn nv .(nmar inoatp) ms itmn nsina m x nymsn n’pon'? .n 

.1 D’tmns nxina 

msn 'tw 1*7111 nxpsansna 2 a , ’tynnsti’ C ik B,A msninanrxysp .1 
.insitpn ns paa .m 2 = m x ntPKS m 2 n’ponn 'rsttitm 

.insityn nx paa ? m x > m 2 msy innms nantya nmn vro .II 
.k »v>yo *?ty omnan msy 1 □ 1 tpnns iv 1 ? nnnaty notyn ns styn .III 



msn b 1 ™ 
Vy ^ytsn 
mponn 
n’rtyn 



2 D’tznn 


+t 
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np'ion - np’T'9 

4 nbN» 

3’3D DmnoD onnn .imn Vtz? u>koV nnxn rnn nwp '?nnn . L lomsu? VnnV mu?p m inoaa? nnD 
. 2a xm onnn bo’ u?Knn tttit .tnmn ay nnn DDinoa nnom ,nanoa n’nmr nnman n ’2 



•Vnnn mn’na nx ina’? tn’3 idi ,nnn na m nnm ,nna: Vnnnu>D ,mo na xxnj Vann Vy 
, L ixud “nnn thxiz? n’mu? id ,iDmNV cnn nn^n mxa mop ,nnoz mnip yra Vnnn Vu? mcnKnnn) 
nnDn ’jpira «in mg) mg Vu? nrrrra Vonn nvrn» nx nnV V«idb mon 7» .(nnaj «mur i»td m 

.(Vpifa ’TI’BD XinB-D 

: onnn nx d’ddiod nD nvmn nnnon Vu? n’spnsD VDnn mmna nx nxna KDn nnn 


T 



‘lljllN® 
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np'jDn - np'T'o 



.imnn Vtt? iwnn nmr ns xxa .n 
nanoo nvpin ia'”p ,A mip* bxarpa nmpin toip ,*pan nmpan nx npmw .n 
.nrnp m’pirf? la'xnn ,A nmp2 ! 7 ■po’o mnpn iVxi ,mmnn mTnon *?v mxpaioa 

.nanira 1 7ino mn i na , 7 nno’ian sno nnon 
. A nnp 3*7 o 1 a i xnan mrrnoni nnmrn nrman nx xsa .a 
.DTinn nx o’ooroa nn n'nmm nnmon *7ty n i sp3iD0 ^nnn mn i na'7 nnon nno (nwn).n 

mnn nnmrn mmnantpo mon na nxm na .n 

nmn mnmrn mmnanuo mon na nxn 1 na (nun).i 
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np'DDn - np'T'o 


nvnann nman vam r i , an .Tp’? "inxn mspn nnna r^pn .’pDix rspV nmnD ,m moag> fpa 

.(nrn 1 mm ’nrnn rn’on) nmsnn D’gnnn nxmra ,A insrn 5 W 


MMMMMr- 


m 


x~-A 


xiO 


x = A 


: prn Vw n^pnDn 'yin mn’nn nx nxnn xnn pnin 



: nn nnx yimn ’na’a .D’:rap a’yiTn 1 ? nmn laioan natyn nx pVrf? mn in ’3 ,atrna n:Din nntyn 

0 . 02 ^ 

sec 

0.2 

sec 

.mxntra 120 mDo: “?Dn non 

? t = 0 ynn nm nm p’n .x 
.munn nyntya nx ssa .a 
.mnnn hv mrnan pr ns ssa .j 
? a"u?: t ? *?satya a"o 12 qmn np’ ,t = 0 yna n” 3 g?n nyoa ’na (mm).n 
? DTipn p’yoa mg>w yma ,(in’m *?nn) pun nsisn mnn na .n 


nijnK® 
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npMun - np’T’D 



-ntrran -fmaa ,vbv bvvv mam mrarai ,*vua mTrra 'm amvsn nx hkdh rfnoa iao 
.amx p’si .nra’snan a’rarn ramn^mtnan pr nx pVn .msron pmnn 


’nprcn man pva 

nsixnn pva 

niTnan pva 

□’sarn ainn 
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np’3Dn - np'T'o 


(nrsD) 6 nVNt? 

.mrrD rrmt 'm rcf? ddid npn 1 ? moan VVnn '?x mVtM ,n"dxj ayca mrariDDK ddi n^n 


vem jcfm ddid tDia 1 ? onn nrroaa xsa] m^no mwnDosn inw nnu; nner ,ipnm •ftnao .x 
nr n*7»n nA,n nnn 1 ? onn m^rm nxa nx nsno ,T»no l ?u? (4)-(l) □•’ntmnnn nrx .ipm Nin 

.psa ? noan Vtp 

•C?yi9 mV^nn 5?aa (4)-(2) a , o -i ti j ino iV>ni ,)yis irx m^nn yro (1) D’tmnn: oV o^) 



’Di ,no)n Doio •’id )i?a H = 2-l0 7 m noro nssa] n’V?nn m ,m moa mysaxo nxd owniooNn 
.((5) onn) ooion roia xm O . 13.1A° “?!£> nmro no*?n ooio nx o^xin .mV^nn nnx» no» mpono 



*? 5?a H rio^n omo o’od n*mm nynn 1 ? mV?nn nx o’iooi ,n , ’?’mn mo nx 'rvsa oixmoDxn 
ran .mpn 520 xn nobn ooio ono mVVnn niran ’«? nrnon pr ’o xsn oixmooxn .noVi ooio ’od 

.mnx no)n ooio niDns n 


.noVn ooio noo nx otnn .? 

.no^n ooio ro *?u nn^Dinn nVom mnxn ’? , ra nx ott>n .i 

? mVjuan nunnn nx D”p’? no nn’rnn ’srao n'nuD nunra n^mn nsrann -^nao oxn .n 


■niiiiK® 
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•’sio Tnno 

8 "lDO» ina» 


manns 1 ? nrp 
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np'DDn - np'T'o 


1 n’?s» rnns 



762.5 m xm □T’on ip 757 'x vusnx "oyu? pnoon .□ 

.□’yuDixn nvm'? nm^xm nTJtyn 35 nVnon nnT’i Dnrt pman nx mi? 'x vitdix . 3 , 

vudin t = 35 sec 7 yty itpdd ,xsiDn nripi» pmo imxo ixxm □ ,, y > aDixn □ti’ inty ym rrn ,]□ .7 

.iwxn prian ViVod nx a ,,, ’0 '0 yaDtx nnnnn □roa iV , ni ,V , 3m ’n 
-□ nV7j ’□ yrDiN nnma Voaty ,xm nsiNnn Vty mVpmsn myatyan . a = 0.64 .n 


0.64_ w 

sec 2 

.'N yoDix tidV nmty ’yn ,iityN"i nron tp nN nsin ,nr mpao di ,'□ yuDiN n 

2 nVsttf pnns 
Y,F M =Ma lF m =ma .N 
. m noan Vy VviDn Viptyn mono nnT’ Vi7J M noon Vy VyiDn Viptyn mon 


T = 


MF 


M + m 

.□mpn 3XD3 nstNnn Vmjo jojp nr 3 x 03 nrtNnn Vnr a = 


a = - 


M + m 
F 


M + m + m* 
F = 3 

1 I 


m = 0.3^ M = 0.6 




.n 

.a 

.*7 

.n 


HlillH® 
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np'DDn - npTO 


'sMp&J' 


'..-aj^rrr 

TiO 


'■ "<■./. ‘ :■-... 

Ç: 

^C^:.cvJ 

: - ?;•? v' 


- '.•■ •••’ 

P ' :V\'- 

$$&$&• 

WñM^B 

■+&>W£&: 

.A': - Vf V -i : :‘.i; J’rv -; 

'> 0 , -4’.-.-■:-ti-. -'vt - 

mm?a 

■ ■r- >+."-' 

= .'r^'•<•'-<-.. 

: V 

■:•■-:■ ..■■,- '■.■■■■ K:; ■■•.v 

- b 

— 

• :; -■ V : ■;::' ■ 

■ ■■■?■ ; ,.•'? >;v 
. -;•■ Av 

..--•. ;■■...:■•" -►• •% 
V -,.4 ^/^ VJV' 

"> ;•?•'-..-f/.vtfVv rt 

vv-; 

.-/ -? Vr>>;..- 'V' 




.. -V '■...••' -.: 

:V'f.-V ^'5 

,,■*• - IjVf.:‘:? 5 W < 4 -. 


••. ‘.ig.:.?. 

■ ■- ' - '■' . . 

'm 

? ^V^.iVV 


.n*?x»w 2 ?ian m, nponn m, = -0.6 
.nra’ ynn m 2 nponn u 2 = 0.6 


m 

sec 


m 

sec 


3 nVs» ynns 
I .x 

.II 


2 ntv 

u 2 =- 3 — 

m x + m 2 

,u 2 >v ,101*70 . v -» *7T72 13U?n ppl , 2m, -0 }Dp n30»n , n\ > m 2 172>XO 


.1 


.II 


.III 


niin p* 7 i dPhjo D’nt n? *7y nr D’oun iP’yonu? mmon ,}ioi’i *7U? ’u>’*?wn pinn p*? 

. B nm xm }io3n 

m*7n }’x }ioi’i *?u? ’i 2 ?’* 7 u?n pino p ,B nmi nih D’xnon «-pin I-o 100 pio’i imxo 

.nooo 

J = 0.18^,^ 

4 nbxty rnns 

2a = 73.74" x’n onnn *7iy irxin mnr .x 
mon ,mo’ipn mmnon n*7 xipau? n»”ioo n’nniT mmnoo onnn nx D’ooiooffi’ ymo .0 
.*77ys*? p’ooo *7»ii3n mo ,nT o*?wo .n*?y rm*? x*? 1001 onnno Donno 
.* 70 ii 3 n moo ysimn *?ono mn’non ,n’onpn nnnoP nnno mnn n’n’inn nnnnn ny *?o 
ow’n*7 nnonni ,*7»in nn’ x*7 ,n’onpn mi’non *?y» nnn n’n’inn mi’n»nu> yno 

.namyn *?ono mn’n»n 


T = 1.25 mg co = 


1-25 g 


L 

: ’dio }ims 


.2 


.1 


T = 0.36«7Jco 2 +0.8 mg 


T = mL& 2 

■» =? 

l*25g 

L 


T = 4 mg 
T =1.16 mg 


.n 

.1 
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npMDn - np'T'o 


(jroia-in) 5 nbx» irins 

*r*wa nspi n’n *iun nm'?D .n’nvn xm D"nx n’ai ,0 K’n *pjn nri’nn t = o ura .x 

. x = -A Dip’oa ,nmjnn ( ,l ?XDB'n) 

A = 0.24 m .3 

T = 4^ 

^ = 3 isec -1 

•l’a’ )n’D3 0.296 m n’nn «lun nxixn .n 

~T 

sec 

.x = -A *r*m\ nspn insrun nx Vnn inn .o’p^n 4- 1 ?rarnan iar nxp*?m n 
.man in’D 1 ? nnr nmxnn iivdi ,o"twn in’D 1 ? n’n’ n’an mDn pnD 


*?iptyn npn pip 

nmxnn pip 

nnmon pip 

o’iotp oinn 



PO’ 

0 <f<«„ 

Vxaty 

*?xoty 

pa’ 

^sec < ^ < ^sec 

*?X 0 t 2 ? 

^xnty 

'ixaty 

^sec < ^ < 3 sec 

pzr 


bxotP 

3 sec<*< 4 sec 


(.rras) 6 nbxtr pnns 

.pD 3 (3) D’i^nn .x 

m’DDn mD byiD n’V?nn *?y .0 xm n’Vy D’^ypn niniDn *?ipty nai^D ,nnnaD n’V?nn 
.nt pi’D*? rairan niD n ,l ?y Vysrft ty’ pPi pD'pn ddid tdi» )H’dd 

.J? = 30xl0 6 ffl xm nD*?n ddid oim .d 

. M = 7.6 x 10\ xm nobn ddid noa .1 

. g * = 5.63 m xm nD^n ddid ’js *?y n’tysinn n*?’sin mixn *?np m 

sec 2 

pip 1 ? pm *?d inxaty ,*?xsnsi tddo pipd np ni’n 1 ? D”n ,n’*?iya nynn D”pnnty pd .n 
oi xmty ,DDPn tdd» pipd ram nm’na ! ? *pi 8 » xm .m ’xin o”pa nn’DDn np .mnman 

.o’yiiao inis px p*? .^iyon tdd» 


'HplH® 
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9 "lSOtt *JTO» 


6 iin» 3 nna 1 ? vr 
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np'3Dn - np’T'o 


l nVN » 

i 1 ? napan rm tm mna .upnpn ’as ^ya // nni» ,n:rm v 0 n’pDis nrmrn t = o ynn pnn ttd 

.(rp«nn nxn) n*?iw a n’psm nsixn 
•nra 1 xin ’psisn n’sn avfln pvpm, x = 0 nvrfr mpi t = o vana nun *w ’pDixn mp’on 



•x = ~20 m pnynn ypnpn *?i? nma nmnn 
.ypnpn iny’jD wn ny ,prn *?» .Tspaisa rçnn u /tn mpDixn mmnon nx nxnn xnn pnm 



? xin mrn’ Ymxm ,inn iDioan notyn n”a na .x 

.miDn 'iv Vq npmrn mnnna nx kso ,a 

.nnon *?y mnn nV’ysatp a nsixnn nx xya j 
? nnDn pnn /7 nnm nrra .7 
? x = 0 pnyno ypnpn Vy nnr Kimi? mo ,nron *w n’pDixn npmrn nrvna nr>nV noms na .n 
^y nVyD» mnntz? mn .ypnpn ’jd Vya H nnu inisa nrmaa nnmtga nnon nnx nnpao (nwn).i 
’id ^ya nnon nm* nnou nnD j pmoo rarro a n’pDixn njnxnn nmx nx nnon 
ypnpna nnon nom nm ounoi ,ntyiy mnty * ’poixn pnynn 'nt mspaiDa ypnpn 
•nmnn oy notontyty «pan 'iv iinmn nrnpa m ]ao ppsisn ipnyn 'iv mxpriDo 


nipiN® 
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np'DDn - np’T'O 


2 nbKit? 


: o’unra axinan ,son •’io’an nx ys’o T , o’?n 
nny nnp* noa non oino nwpn M inoou? Yra itto itVi ,p py m inoou? pp nio o’sn roVnn 
,nwpn -rnon m rhxm o’on l’o^nn . H ,n:m imso a’xso: amnon m no-ioi ’ 03 K oinnu/ po, O 
057 nso m^Tonn nnon w:ann ,ioo nssmo .imx Tintm ,h mn onrron nono *?o> omojn unontt/ ny 
nnon mmno .ypnpo mnysnn mynoP ny d ’psw pnno noyi nosnn pnn imnou; ,iopn nnon 


.mpnn nymn proo 



nmn mrymnn ’nns sn imTnoi, v nmn nuz/mnn ao 1 ? ym Vmn 




.mrannn nnx 1 ? ym m inonty nnon mmnn *?mi nx m -i M , h myxnso koo .n 

— = ~^£= : orz/pn nx nom .0 

m sjHh 

,nnr no: Pvot nnnK non pyo mnoo Pr?jn nnon n« t i , '?nn oyo *?oot , 0 ’nys w nonn nK ysm n’nPnn 
.□mpn mnon Tnonn 10 g -o nPvr? mno Vo nonn/ no 150 g -n 100 g po m mPTnin mmnon mon 

. h nom Tmx? nPT?T nonn nx o , on'? n’n'nnn nrrnnn ?oo nnon nmun nnm mno ^o *?y 
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np'JDn - np'T'o 


nra 

. m = 20 g : iopn iTTDn noa 
. H = I5 cm : nDsnn ^ya ppn nnan tsna nnm 
• h ~ 3 ™ : ' 71 ' 7jn " |7 ' T3 n "nmip i2aa D’nmn u?~iDn 
.nmpan n^xtrn idd nxB>] ,nnnx snn mirannn ^d 1 ? m Vrnn Tron nrppnon pn on’n ’d nn 

: xnn nnxn nx oermn ,Vran Tnon noan m*?nD d pnnan ns tt» rn’Min 



.’nxr 1 ? tu Vnpnn stito nnon .i 
? nrr'Ton *?d nmx 1 ? msrap H, h, m omoanDn “raPnn noc jjto .7 

,Q , T’sn nDira Vy mripjn *?d nnsn nnx 1 ? , 7 , »Vnn .]Din nxsv nmiDn nnKin mxn 1 ? jma .n 

•Hnm mmtya it nmnaa a^ynn 1 ? D'Vnn 
□im 1 ? m^iD’ vnti? ma , o tm 1 ?^ mnD 1 ? tonDt ,nT , nana a^ynn T , a 1 ?nn ^mn 1 ? yna naon 

,it nrnan nmo 1 ? 

? 'a n’voa nnamtp nt^p 1 ? ma , Kna nman mssin oxn ,unD , an nmn nms Vy lanona .i 

.pm 


nipiN® 
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np’ion - np’T’O 


3 nVK® 

yiap’psismD niin*?» u*rssñ t = 0 jana .pVn tsix nura^ynrnaaa xxaa ,m = l kg wobw* ya 

nsrpn ■p , nn atpa .iiD’n m titn’? o:Da Nin ,DToa ’pDix pma nai» t yanu? "inn’? ,F frmu? 
ay -nwa m ^un *?y ViysV T»waa F mDn) nyyai oma Tan id» nxsmD . \i k = 0.3 xin nt mna 

.(liD’nn 



H* =0.3 


iMmi'nuuH :'■ ‘,\ *.“» ■■. ■■. ■„«. ■■;■■. ■/_. ■.’.•% »y,s «y I y.>:yi ■ I y 1 , .:% ■% ■ i y< 


liD’n k’? 1 ? titk 


-[iD’n ay ttk 


: i»Tn '?w najpaiDD nan nrr’na nx “ixna «an *p»i 



? “ixyiw ny pian nayty *7*?ian ’pDiKn pman ma .k 
□ y titkd - mr ’?ni nv? nun Vy *?yD«? ’ripiyn man Vra nm mma ,yapi Tin "iTyn .3 

! paa ? TiDmn k*? 1 ? -htk3 ix pia’nn 

(! n’ya 1 ? nnx nawn p-i na”pTy a 1 ? nm) Tan *?» lyou? F man ns kx» a 
? lnnxy yn 137 .iia’nn ny nTxa nn® mn pt naai ,iiDnn x’?’? ttkd inn nniy idt naa .1 
Tin mnna mam pn ,Dn’xn nanya nnma ,i*? noim ^nVxtya limn inn nx pnyn (mw-i).n 
nmsoa n’D-iy rs 1 ? urra iim .F = 3 N nm piarr ^y ^yisn man i^m ,iaTn n’xpiiDD 

.iynnn min nay 
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np'ion - np'T’O 


4 nbNttf 

■’psix a’-’p nnmn, \ naua nyni rar: nana. v 0 niTnaa ypnpn ’jd py nyj m = 0.5 lg noa 

.HTisan D’tp-im nxmo nsrunn Vfro». /t, nam nano 



.nonan ’pDiNn VVoan nVnn nN mooo A nmpm 
.nojian ’pDiNn VVoan nio nx ranon B mipan 
.nojian ’pDiNn Vi’joon yxaN nx maoa c nmpjn 
W?oan w. \i = 0.7 Nm ’tu’pn piamn mpa .noan nN 0 Nati> ,iiom D”p B nmpaV A mipm pa 

.ViVoaV nrios niNti’j noom ,iiam N*?“7i pPn 
• v o = 6 m x ’ n 5 A n'npaV injnty nio bv ^oan nPmnn noaP payn 1 ? vrv n^a’ran mmnan 

sec 

. (4) nyoin nnu nN Nsa .n 
nrraa n“? o’paya n^NDi ,m msyn C mip* nyia Nm, v 0 = 6 w nmma noa 1 ? ayaya nu?N 0 

sec 

. B mipjn nnyyn ,Vftoan nxp 1 ? pmn y’m 1 ? nn^xa xm, v„ = 8 

7 i» m 
sec 

. B mipfn A rnipm pn pnnan nN Nsa ,n 
. (k^) nnnan ’pDiNn mtman nnu nN Nsa .j 
. C mipj 1 ? A rmpan rnar niTNn nsymV noaP oimna’, v 0 mnma hn na”p n 1 ? sma nnon .n 


HlfllK® 
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np'DDn - np'T'o 



ipoix fop «ixm jim 1 iiD’-n ]w “p ^na "imna nnjian i pown noo?an nx yn^ lo^nn 

(D i unn nto) ,*7iPonn nsp 1 ? "oinnn 



. A mipi 1 ? pm y’nn ’ism mxnn r , opn 1 WDinn mitp 
. v 0 = 6 m nimnn ym noaP D i p i iva 

sec 

? iiD’n mn«?D mpv 1 dd , C -nnpn pi 1 !! TUDm noDnty no , k *QP m i n’? -ps na .n 
: o’ion trron ns trvs nnsm nmso i i ti ,’ornn rrraa nro 1 pron m nnn (nwn).i 
mxpiiDD, C mipi 1 ? A jmpsr 10 noan ^y rspn *wraafr mon m nsnan *pi 

.^vd Kin idtx 1 ? pnynn *?w 
A nnpn po noan Py PyDty nionn mo m mman ,onpn n-ipa^ n’xnan nm 

.^yD xin idtk 1 ? pnynn mspiiDD ,C mipi 1 ? 

,n'?o i p^ nKstinn myaiya m naom ppoixn tx'? nm ro noo’n m sxa (man).T 
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np’jDn - np'T'o 


(mna-irr) 5 nbK» 

nuri noai, svi '|T ,! ?yn ^n noa . k — 100^ srop “7573 psp ^y nmsoo om’jn O’dij w 

m 

.n’stonn nron r^yn nian ysoo -jdo nxxinoT ,pnnnn *iu.n pno mnoo yro. m 2 = 4 kg xm )innnn 


mn^n moan 2 *wio oyon npnsno mmnnn noon nwio nson 



mDnn losan ropn pnxnn nooo wmi ,nrraaa omVn o-'oiin 2 ntpxo mmo o’cnn pny .x 

? nsoo npninn m 2 noont2; nnxV , m { nonn ’pty nminn nynti'o no .3 

? mno nxtzr» lorn Vo tk rrDrr r’spn ,mmmn n’moo oxn .j 

,mrunn Vty nnra nnnnnn nmpo nroon n^x’misn mnixn moy om , ‘ , n mtmo nx ynp .t 

.oty ti”ii> nVrpn nmnsxn ^o nx xsm 

: tram mtyo «iun 'm n^ompon mnmon Vrn nx xxo .n 

v = ±($ 4 a 2 -x 2 pnynn ^ty n’xpjiDD mn mmnn 'm nnoun nntyo .1 

.nmmxn mo’ty pin nnryo .2 

oti? insixn nx xsoi ,mmjnn 'w nmm .mr^yn nmpn xinti'D nun ^y mmo oninn pmy (nwo).i 
nnopno n'popnon nyixn 1 ? mny oti> nyixnnti' nxnn .ytov’S Pti? 'ntyn pinD u'10'’tit “|in 

a = ±© 2 x 


mpiH® 
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np'ion - np'T'O 


(H7 , ’M) 6 n*?N» 

. v mi’naa ,odidh nD *?ya 3 R nnm yn pn 1 ?. R lorm M inoaiz; ooio pru 



.m’no? ■’D pn*?n niTna nx vopn 1 ? avn 

.(70*73 R ms?SBia inoic?n nx xoo) ? ooion ,, id *?l 7 b rn*7n non n’n 1 no .n 

? y n*7n *?ii? ntnan pi rurwr nao ’D .o 



? n’oana msasm pn ,n i *7p 1 0’>D myawa px «p» lpnpan p*7n*7 sma noon o 

? ->03xn n’sn ny insn *?w nin’nn rnipn msrB na .n 

.niT>n i 4 ■ 10 11 sin nnnn yiD’w iim 

? yiDnpn *7ty niTrrn ina .n 
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.ooion noa m xsa 


,i 








•’Bio Tnris 
9 "isott ina» 


a^yan manns'? iw»p 



niiiiM® 
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np'iDn - np'T '9 



1 n*?N» ynns 

.*nia Vtp mTn , 3T7»3 nnwn .nixi iasw ^a’opan ’psisn pman nx xx”» pioan nown .x 

v o= 16 ^ 

sec 

a = -8 .3, 

nt 


H = 125 m .1 

Vo=20^ .n 

sec 



M 3 d 
m y[Hh 


JJjfl 

y = ax+b : ht ip nnmn 1 ? O’xn» m iwp . d = - M *on , M -*? d po iu?pn 

3m 


.o’i’sn mw*ro may’? na« wni, 


£m 

3 m 


: ^ixn yio’u? 


,0’ioaiD mu; T»n iwp prn*? mo .d ’poisn pman Vy, M noan nyoun tjpd pia TtfHin 

,iy»D2?i x>7T D-’ymp vn 1 D’IOOIBH 1SW XlXlV UT 
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np'DDD - np’T'D 


lVxi ,- 112 ?’ Vy niattrp nrinxn rrmpn *?d .'nxr’? sin M -rrDa noa*? d pnnon rn *wpn .n 
T l o‘?n l 7 mn nno p 1 ? .nrripn nxon nmsraipa Tixa nrao ov nVopnn itn monzDon mnan 
.mom ymaa DnnV nPio’ n’oon .nxtn nnana aPynnP mPnn mm ,ro’n nPpn nmmtz? 

: pa 'wtw f?n*? 

.r^y i’ixaaa mitf nmmnon noa .1 
. d pman nx n?io? r?a x 1 ? n’abnn .2 

mo’n nxinao h nm 1 ? *?ma mnon nx o’on x 1 ? T , a’?nn .3 

.tjnn , Dti’ ntcp 1 ? maxm nirnan mxsm n 

3 ,iVhb tht» 
x = \2 m .x 

m 

.mxa xm npxa nm 1 n’nrro. nstxno pxa pnn ,nn?n i d 1 ? .pnn nmxn nx nxna nmn viD’ti? .o 
•liomn oy mrxa ntotxnn Vraa nnr Ptm ,itomn xPP mtxo nmxnn Pmi nai^o 
*?yisn *?ipt 2 ?n mon *?ra oa Pm io ,nnr *?ra nmxnn Vrattf ^oo ,rov? ^tz» ntzm pmn mP 

•liomn xPP mtxo nnr» bm biptz^n mon *?ra ,pp ,iun 

■ F = 2 n xm fyan Py pyotz’ mon .i 

t t = 2 sec : Tiomn x 1 ? 1 ? mrxo irn nnty io ptn .n 
h = 4 XC •' T^na Dy mtxo t iut nntz» m ptn 

.nnr> rt>m nnmn iiomn xPP mtxo iim mzixn ,F = 3 N nm nnn *?y Vsnsn mon V?’x .n 

•nnr> nmoi mnma oyi ,nrm nna iiomn x 1 ? 1 ? p^nn nx □ ii oa nm ran naiVo 
mo ^tz? iPto m ,0 nm atz? i’py o’pyion mmon Piptz» ,iiomn oy mtxl yja nm imntz?o 
xPi ,nr mrxo nyiop mnmao y? nm ran p 1 ?.F mon iivop iion mroi ,2 N xm ra iiomn 

.nyy? 



'lipiK ® 
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np'DDn - np'T’o 


4n*?sH 


.(mu^o nrrna ay A mip* sran noanw ,3*7 onM) f\ =l.8 m 

4,„ sin B mip^ A nmpjno pman 

^ = 0.4 m 

’js'? nsyn ra no .ott' msyn C mips 1 ? nyio s’n, v 0 = 6 m nrr’no noo 1 ? D’p’nvouo 

sec 

.,Ti"i 3 S nins rh n’nntp ’io ,mv niop no’m nrr’no nP nn? rn D’Tm ,C rmpn 
noontz? nriE? 3 N na-”p x*? p 1 ? .nyojn nx mos?’? n 1 ? nnuraK» nnm s*? mr nmp mTna 

. C mipn , 3s'? nsirn 

k = 3.5 N 



W ; = = 7. : uhvim nou? sin ■’psixn tv 1 ? r’opn rro 'iv imn i’o nau?n *?np 

2 

w 7 = 3.5 -2 = 7, : p 1 ?» nou> xin psixn n-’s'? -p:rnn mo *?«? nmn ro nron *?mi 


.C nmp? 1 ? nmpn rn mo *?o y’ptzmu? mnyn nx o’nNna omoum 
.n 1 ? nnmu? nrnnxn nx nnao nnpp noao nypunnu? mnyn n ,d ,,1 ? ,1 ?ip on omuum 
,npn3N nmx ov A mipp nvrn sm o , npan ’oaa, v 0 = 6 nnma 000*7 lprvn nu’fo 


.orry n , nm>m ,nnr thr\ mmona m» ^o '? , y3TV rmasn p 1 ?. C mipp nnsvn 
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np'Don - np'T'o 



.• ■'iDin pDpn 

x, 

r . 


(n'’5irs"ir7) 5 fnne 

.nsm ‘osaD x, ■= 0.5 w -n Tisnn f’Dpn .x 


A=OA m .3 

nyn^m ^idi f’Dpn na nmp* nnna nrn 0.1 sin a"uan ’D jnDn 1 f’Dpn nm:nn -f?na 2 .1 
0.3-n rnnn 1 xm nmann Rnrai ,a"mn *?ya noa 0.4 n'rv 1 fDpn naf ?2 .naa 0.4 K’n mmn 

.naa 

12.5, .7 

4 m Nin nun ^ n^a’opan nn’nan ’nn .1+2 .n 

scc 

.noa ’d^d a = 40 m trn mronn Nn £>2 ‘yun nsixn .7 

2 

sec 

(nnnD) 6 n^Kt» f-ins 

15 R nvr 2D7on *7W ypnpn uaa im^n n 27 i ,k 

.8 ’d Tx mman iar .2 

n^n^a .n^pn’D myatro D7ti» io’? r«7 ,207on ud *?ya o 111 ?^ amni nsna 7p77pan p^nn .i 
nmn nx Ttf? ina 10 P 7 ,n27* tr*7*m D’ony Vop 1 ? nmo’ ,nmn nx rujmau; nno 77 n ,n’oana 

,nt TITX2 OJ 

-R xm ■’O^xn mxn oy i7nmn mipj .7 

m 3 

— T : in nmn y7D^ mnmm .n 

sec 

M = 6-10\ .7 


■llillH® 
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10 "1B073 inafe 


6 lina mbmff 3 mnaV ur 
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np'jDn - np'T'o 


1 n*j«» 

nmn D’nxm msnm fnn .nmaaa prman msn nny'? ^nVxatv n’psix ivdb nsm ntppa pmn pn 

.(D’»nn nxn) 42 m msnna fnn pmo .j?pnpn ^va 1.25 ot 



mrn .(nmjaa) msnn mmti; mjat-ni, 12 m rf?Ta» (n’psw) mmnas ntvpn ia nmj rnn t = 0 vm 

sec 

•D ,, nTip 3 D’sa *?io msn 1 ?! fn 1 ? om’nm ,msnn nvun ’?vi pnn njmn 'rv nmxn nvstvn nx 

.paj .vpnps j?ns msnnti» nnK /ns*? msn 1 ? nv nn?pn p ’psixn pnnan nx nmj 7 fnn oxn j?np ,x 
.(mxnoa nnrva ix D’^aa n’aorf? ^om) msna vjjs pnn vna naon ,n 
.msna vns y nn na» (iri’oi Vna) mmnan nx a»n .? 

nnmttfn nom .‘rjva/n’riano/ntm ip : K’n msna invas nv pnn vj div PiPoan nmv oxn .n 

nvas aipa 1 ? nv) "isvt? ’psixn pmaa m'?ns vpnpna pnn naa nx nxmtv nm Donoj 

.(msnn rnn 

12^ xin , D3xm 12^ xm fnn mnma ?tv ’psixn momtv -|o ,pstxn ‘rva vis’tvo pnn nx nn 1 ntvpn 

sec scc 

.fnn n ,, m vmo n^va ’ojk pvoa msnn nx D’pmr .(n*?va , s l 70) 
.paj ? msna vJtD 1 fnntv ’7o ,msnn '?tv npnrn nn’na nvn 1 ? nons na .n 


■llfTlM® 
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10 ibpn |nin 





np'Dun * np'T'9 



2 n'7N» 

,n’75?» • | d'?d F mDn no»n 'pysin r = 0 jra .ypnpn *?y nnuan nxxMtp ,m = 3^ noan aaira 
.■’DT’nn tit»dd D^m n’pya iiram ,^ = 0 mp’aD sapm ypnpn .pos'ton D’ioa ^ar nnx’? , i 

▲ 

wnn nvon 

3^ = 0 


F 


m = 3 


: iatn V® mxpncD noan mnma nx nxna nmaan nmn 



latD: o’npa vnñ nswnn nx t>rt >»’) l»tn 'vd rrspnsa noan mnma 1 ? nnots mtfn .n 

.(poD mony/ nns 1 ?! ,mon n^iyo 

? A nmpan nny tna d 
? Vtys 1 ? *7“m F monti? ynn noan nssaiiD nDnn tna .i 

.B ynn ,0 h nnx nnn nnr psn nnma 'mi ma nnon ? B nmp:n iny ma .n 

? notyn myatca na ? motzzna pp is bm ,mw ,iatn mst nnm t>d ’mmn notrn axn .1 

? F mnn tmx ns nw n^y Vysn 1 ? tzn yn nrxn .mnma N’7’7 ypnpn ynn noanty mnn (n«n).t 
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np'DDn - np’T'o 


3 n*7Kt» 

vpip 1 ? asrro ,"7157» ■’sn misa ViVoa'? oidji ,ypnpn *?» p’Pno *yian . v 0 nn’nao inTi m moao; ryu 
.ypnpo oio> yjiD ^oan nx an» xm mromv'pyn rmp* vna «iwtbd ,R = 2.5 m -iovmi 
. x Kin vpnpo nnrn fyun vno na® nmpi'r ’Vjvan l ?i'7oan mnnn i’o ’psisn pman 



x 


ON .stt» p»3 ,p ox ? *yun nma noo» v 0 nimnana yDrvia ,Trixa *iun nm» io yarn oxn .x 

.Tnw nun '?tp iT’narn pr nx xva ,xP 

1-25 mg nnw ,mvD mrtsn nmpaa nroan Py nwn p->va d montv pra 

.vpnpo sra® »m nvi pVoana pnsnntv samo nnn ntyvtv, * pDixn pman nx xsa .o 

. t imn nm: no v 0 mmnan nx xva .a 

.wik 3ns mn th pm bPoan Pty ravVsn nmp* y’ja nunti? ran .nun *?ts v 0 ns’nm nnraa n« O’Ttva 

vso’ Kn ottfai ,0 mmnoa noun wwb vinP nu'? mrants v 0 mrana na”pti? yso n’aVn .7 
? 'imvoD nra^nn raitp srra .0 mm x ’pDixn pmnm ,mti?Din riV*a 
? nPxttfo msinan nsunn m sso’ px «yonts no ,nnaann v 0 mmnan nrrf? nmn na .n 

.n^xttfo onKinan o’rano , r |im mtss 1 ? '?To i ti’ pa’ran * pDixn pman ina (mttn).i 


nijiMis) 
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np'Don - np'T’D 


4 n*?Niy 

^n) vsmn ntm nutra *?y pa nnNPi ,’pDix ntau?» 'py n’rnn y:n d ,, 3dix nnn nxmn T’JD 1 ?» aoznnn 
,i?Diu?nn nwnn *?ty nVnnnn nmpin m , tytoty vdix x tx dj nsina D’tznnn .(n’T’iE? fnxa y , ptz?n‘? 



ntrT T’^DPtz’ nPntn .nmm "?ty, E k morpn nnnisn mnaa pDiu?an nntran -pttf? nmp: tzn^tpn 
.nPx nmpsn nwn ^tz? n’nrpn n’naxn natznr ,nmp:n *?t!? x VDisn mpan 


150 

225 

300 

E k[7] - n’on’p n’m^K 

1.5 

1 

0.5 

x [m] - ’pDix mpa 


nroan py nnnn Pw E k nnrpn nTinsn pn nti’pn n nmn ,nPnan mn: Py oonnn 1 ? ll ?n .x 

.(mp) ntm'? Kin ,x mpan pnP ,ymv?an 

mpan Pu? nozpriDD, E k n’arpn nnmxn *?® «ra onnz nnnyan aano ,nPnan mni ’D-Vy .n 

.X 

Pu? nPnnnn nmpzn nmnn Ptt’ n’aj’pn nnnaxn ma ,n T5?on noanoty inm nmyn ynp o 

.ymtpan natyan 

.gaa ? (x = 2 m nnu?) yDuyan nmpan *?ytp A nnp: 1 ? sron nmnn D«n .n 

nnu? yonpan rrotyan Vy mipsP a’snan x *?ty inyn ma ,n T’yon noanoty nmn nnryn vnp .n 

. nxr nynp na’n nnon .nmnn nyyj 

,nmpan mm’naa l .2 ’d nPmn nmman •’pmta mtznan *?y yoi3 nm muDTta nmn iP’tt (man).i 
? nr nnpan nsy” ton pm ? x ?© nnzpriDD tpty n’OD’pn mtmxn nnn> ntnz mn ny>n 
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np’DDn - np’T’o 


(n*>nain) 5 rrtatp 

sxra natz; nnp^ D’xna x = 0 mp’»n .p^n ’psis ■ntr , a ^y Ksar pspp mna, m inoaty nn 

. A R»n munn nrwai ,nrnam nvran ysaa «]un .nsn popntPD 



x = A cos(-—- • /) : ran ntirpa mxina ptn *w n , spnsD nm *?ip pnsnn nnou 
6 


? nrann -nrnan ]at ma .x 
? t = 0 sra nnn nn iD’n .d 

A 

? mtmPtpn ayDD ? nntyxnn ayoa x = ~~ nmp* nun ra 1 ]at naa nm (mwn).i 



.A nrann nvntra nx xsa 
A 

• x - ~y nmpjD nm nsixn ns nniygato totai ,nnjp na’xnan nxntpan nx aitt?n 
nu?n pinn mysaxa ,m msixn m Kxai > x = -j rmpa nun trtsren mman m ]ao 

.ptDT’D Pty 



HlfllH® 
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np'jDn - np'ro 


mtysinn nVmn mwn mssaiai ,(R) wn myxnxo m 1 ? ddid Vv inoa ns xun 

- (g) 1,35 ' w 

-f ' isn " ITO TO ' 2 m aii,n ’ ** x ^ 0 - 1 nxsn?i> ’m’nn ' i *>-'?y 


(rrras) 6 nb»» 
.1 .x 

.2 


myaaxm, (T) imnD wn fn 1 ? Tsmnn pt m»s»83 nn*? ddid ino» nx xon 

. (r) rnVn ^ t’fto» ovn 
.fnxn “itto non nx nom, .l.n T’yon nxsaty ntran ’D-^y 



.1 

.2 


.3 


: noio o’oo ''nim ^oao ym yrt? 'iv morpn mmn nx nxnan no , ’0 moia inD 1 ? .i 

_ GMh 
/>/ — 

* 2r 

n^mx’? nmooi (rn’? *?») nV?ion nnmx 1 ? nra tyantyn’? ■’xun nnx .nr ntyp nom 

.mxnoun nnn a’snsian nnoion ir'nnumsn 

nnmxnty yn’ ,p ido .myo> 5 xm oio’on *?ty mtnan iat .ooio omo ooio m = 300 % inoaty pn 1 ? 

. « 8.7 -10 8 y xm imo’o I^nao prfrn '?v nmrpn 

.ooion omo innn ^ty oio i on om nx xsa .1 

.■jmPn an lo’ooti’ ,ooion noa nx xsa .n 

? ooion o-oc oomon 1 ? mo nnmx y’ptyn’? T>mt r>if?n nxn .1 
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■’sio vnns 
10 nso?i inn ?2 


ma'nns'? y\vrp 



'llillN® 
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np'DDn - np’T’O 


1 rhm ttitib 

.ypipn yjis msnnty rD]? niDn 1 ? ntypn p ’psisn pman nx naw fnn .n 
n , n’?nnnn n’D3sn anrima .maaT-Ta nnr imsa anyrn nx trtmna rnm msnn .3 
Vya nnt nmaa D’xsa^ an imi snn *?dde? isoa . g-nsisn nmsn trtsrn am ^O- 1 ? mwi nnr 
,ypnpn jiis mDnmn ’asfr msn^ ny ’psiNn pman ns -rasfr p’aoa rnnw p?»ai ,ypnpn 

.msna yxiD rnn 

narnn x mh nnna 16 . 26 ° mrrai 12.5 m nm mwn lnsniD sana rnn mmna .1 

sec 

v = 1 . 25 — ~x 2 nVn-o .1 

* 144 



.n^ya , d’?:> 12 m 'iv nvrnaa mDnn ns pnfr .n 

sec 


8 t 

- 10 r +36 


2 nbs» irins 


F = 54 


N 


.N 


: TnnD .n 
0 < r < 2 sec 

t > 2 = „ 
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mniK ® 






np'DDn - np'T'D 


t = 3.6 sec : rmsn noan A .j 

y = l6 n, -T 

6^ xin B nnp^n iny .n 

irr>3 tfn ayaDi ,ruw ma pxn nrpna m naVo ypnpn p ,0-V nnx nnn rosm nrman 
xm ‘pdk pirpnan a«ioa ino’B> vr> Tnp’sa) .nrr’nan nrtzp nK mm 1 ? ,n’Dns nrnna 

(nar 

,noan nn'rvty ‘P'on pnnan m as”a mrnn notz?n a ,PPtz>n notzP nnu arrtn notz>n .1 
28.8 m oanyi amr i’pk D’pnna .mn’ xmty 'n'mon pnnan m h'" a •’V^t^n nt 3 tz>m 

. t = 5.2 sec 1.6 sec ,mon m ’n’ysn'? tzn .t 

3 nbNt» ]inns 

t - isco : y 2 p nw« xim ,P iamw v 0 nsrmn mnmaa ystzna imx nmto in”ntz> iar .x 

x = 1.5 m .1 

v 0 =12.5„ .1 

sec 

nttz? mD .Pd 1 nnnx ,mtzno mnn nn'oan Vy finb 1 ? mm mn ,nmz,n x , tz > '‘7 y>r ryuntz> mo .i 

.naun mzo mmna t> nrn 1 ? nrmn ,nnp’ 

v„ =11.18. -a 

sec 

* = 5 W .1 


niiTiK® 
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np'3DD - np’T’9 


4 nbxtff ynns 

E k =-{mg-tga)x+E lotal .S 

•>33Kn Tsn ay nVtP iin i nn nmpm ,-mg-tga ninD , ttw x njntgan nTSJ 11 ? tspjid i3'73 , p 

\^E tolat ) vm 



:Drnpison . 75^ sm nnsrpn mniKn nDny ,x = 2 m nn» o r pn a , s , n 13N: nnon 

.nms nny nxi /1 nmp* y’in n ,, 3Dwn 

noiran *?y nmp* n’xnnn x *?w inyn ns rax«a ’pDisn n’sn nv nun *w iimnn mip3 .n 

x = 2.5 W : ronn T^ys nnw ssnmn 

x = 3.6 m : DDxnn VTi’ mtirpn nnmsmrD msy , naim .1 


E m 
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npoDn - np'T'D 


(TV’aiann) 5 nVxttf inns 


T = 12 

sec 

.rrrurm ■’nvnn nspn nm ^nn pVi, <j> = 0 X’n ysion n , vr 
t = 4 sec : n’n’ nnu?xnn qs7dp it nmpj 1 ? nun srr m ynn 
• t = I6 sec wi 2 nato ,noi3 aVur mrna pr niasp nw ,t.t *iun ,n , w , '?wn nyDD 

n 2 , 

a = -~x : N’n it? na’xnan nxiwan 
36 


.K 

.n 

.1 

.7 

.n 


^ = 


71 


iiiilr 

m 




F ~k — 
—► 2 


x=— w yxi 
2 


7T 


M = 


# = ■ 

24 -^r 

sec 

(ht’m) 6 nbxts? vnns 

gj? 

G 


M £ =6.103-10\ 


M = 


4tt r 


■2«3 


t 2 g 

M e =6. 024-10 24 


*g 


£* = 


.1 

.2 

.1 

.2 

GMm 


.X 


.3 


2r 

r = 6.9-10 6 m 
M = 6-10\ 

nyisn y^3a fnVn ,nt ma nyo^nn .nsPn ddid ^ysa iniwy nras m? pyig ■pn'?n py ,]P 
nnny ysna n 1 ?! ,mman Vm nx nsiya n 1 ? sin p*?i ,nn>na’? prn Pd ds’i niDn .nPiya 
ypiya as xin idt 1 ?! ,n , mD , ’on lnynn Vy ma^ 1 ? td niD y’pTtfn 1 ? i’ns x 1 ? pipn .piPn 
Dsa*? iN’Dn 1 ? ’td 13 nyptyinu? miDvna nyais ,i i n ! ? ! ? ^ nxt ^ddtp nmnpn nnmxn .nnmx 

.trpn 


.i 

.n 

.i 


o 

•c 

r 

c 

n 

c 
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11 nsott ina» 


6 im» rnVs» 3 ■nna’? 
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np'3Dn - np'T'o 


l n’ja» 

Txn ^ya a = 36.87° mm, v 0 niTnm, H = 18 m nmia t = 0 s?j“o pnn, m = 0.2 ig inoao> tid 

.(D^nn nxn) n’ns/a , s'?d f ma TiDn *?» V'ssian ptn mn d^p nnsn nx»j id ttsd .’pTxn 
.nra’ xin ’poixn tjb Trnn pmm, x = 0 nrn i ? i?np3 1 = 0 sro »psn ’psisn Dip’an 



? s/pnp 1 ? yr xmw td ,T*TDn ’ny mnn n'nTDaty F rron nrnP d’ti D’Dny amn nrxa .x 

.(npya tPd pn xm man pvdtp mn) 

■ t = 6 sec ysna ypnp’T, / = 2^ ysna naw mh y’sa TT3rw yn 1 

.v 0 npnrn nnmanx xsa .d 
.TiDn Py rmn n^ysatp F rron Vra ns Kya 
? ypnpD inyns ry nv?Dn n?sw ’pomn pman ma .7 

nmxD pnn TiDnty ran .nbya t'pd f = 2 n xin nnan Vy nnn nV’ysaTy man n pra ,nnx mpaa 

.amp laa miiTn nmxai nnman 

? t = 6 sec ynD ,(pvdi 'rm) nnan nnma nmn na .n 

as ^ya mDis nsi ppsixn laip’a m pnm^nD avnn) ? t = 6 scc yna T 7 Dn nm 1 pm .1 

.(ypnpn 

•C’iVoan p ps) nT mpa may ’psixn lpnyn '?tt> n’ypiiDD ypnpna nnan nais nra aa-ity (man).T 

■ t = 6 seo *iun tptP namnan nmpm nx htd iao 
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np'ion - np'T'9 



2 nbsttf 

.Vnn iriD nh d’dd»i ,nnpnP mmran rbfiy, mx.wa ,T , 3sPi2? s onznm 
.*?nm tmxi nssnn *?y nniiaa tow , m, = 62 kg inoOT pov 

.nm:m nxya: xm an ,Pnnn Pty nnsn mspn m*?n3, m 2 - 50 kg nnoatt’ ,ny 
.‘immn mnm nsi n'?:’?: n noa nK ^ortn noa nx rarn 



.vm nK r’s rro ^o t 1 ? .m Vy a^snsn mmon Vo nKT’ov ^y a^yisn mmon ^o nK oono .k 

. , dt’ *?y nV’yoo nosnnTy mon Vm: nK nwn .0 

.noynP onm 0.3 m *?ty mnop nsiKno Ponn n^yao ddo 1 ? nVnna ny 

sec 2 

.mmn Py nm:ao nKTy: w 

nw ik i 3 »o iop ,0 myon noTmmy mona 'ym nT mpao •’or *?y nmysa nssnnty mon DKn 0 

.pa: ? i 1 ? 

.Ponn nVyao ■’ry Pty nnyrn pn Pono mmnon nK num .n 
.nDsnna Damm ’omn mo ,Ponn n*?yao odoP ry noms notr n^aman nsiKnn nK otyn .n 
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np'DDn - np'T'o 


.Dannn 1 ? n^nnm noxmD npn 1 : ny t = 0 s?ra .mDipa DnTn a , D'''7nD nvi ’ov 
sm t = 0 s?ra nsxn 1 ? n» Vu? n’Ts pa prrnn ,3.6 M sm # = o snna nssn 1 ? ’or ros po pman 

.(a D 1 B?-in nsn) l.5 m 



.prn n’spnso ,nssnnD > r 1 7 ,) Vo 'tv vjs pmo ns nxnan rra awn (nwn).i 
rno? ymn nyi ,t = o yra *jy '?w &: js’? ’ov ^tt? orsn rn pman ns nKn 1 ^ p-a oono (mnn).T 

.(nwis3 on’ra d vra nx *]-bq ra) mmsa arra 


iipm® 
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np'DDn - np’T'D 


3 n*nw 

: nvpoT w r^yi j?^n ln'nty *?y ,rbvtim onnn nsino s nmmo 
.v, = 8 m rfrra» mTnaa x tx bw ’nrnn itdd ny: m, = 1 . 5 kg nnoau? 1 mpon 

sec 

.in’nipn mimno nssojn D’Tsn nonyn *w mnra nm m 2 = 1 . 5 ig nnoaiy 2 n’poi 


J 

; 

2 

Tppryr^.. 

u i 


o a-’ifnn 


i 

v i t 

; 

L 

1 I^07 

2 npon 


k a , unn 


,«, = 2 nVruup mTnaa ,’ornn x ts*? nnno a = 36.87° mrin 2 n'pon nm ,mmnn nns^ 

' L m J 

sec 

.(o ommo nnxino nrs mmjnnn ms 1 ? 1 n’pon nsmn) o omnno iNinoo 

.proi *?m vs nnoi»no ? nwjonnn nnx 7 nrponn , nw nonyo *?u? y?ion yjnn ina .n 

nonyo *?u? , y , onn y , om mu?nnnn nnx iyir nrponn , ntna ! pm'’ s 1 ? yrra oPrao noon .o 

.(o o’iynn nKi) an’sn 

’nns moDo 2 *??y pnsn mrao ,mtz>nnnn onx 1 ? 1 mpoo *?tz? (proi Vra) nnnan nx oiz?n .j 

.nmnz’yn nnpin 

.pm ? (■pm'?n 1 ?) mooVK mtzzrmn kt n*?xtz?o noKinon mtrannn asn .n 

2 mpono nyjiDi ,v nVmtz? nrmao x ts ’ornn proo nyz 1 mpon ,mx mpao .n 

,’ornn jc ors 1 ? nnno a = 36.87" miiTo 2 npon nyz nnz’nnnna nssino .nmaao motarr 
ImooVK nrn 1 ? no ,, n mipynnntz? noin . , ornn x nnt *?ya p = 53.13“ mnro nyj 1 mpon 
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np'3Dn - np’T'o 


4 n'jK® 

.(mcnti’ nxi) 20 x’n i 1 ?» nnTisn mitty tDtnn iira ’psix nw , M naiup n , ’ 7 iya nsrunn yj ]Dp mn 

4 y .dtpdt Tsmn mms *?d a nun 1 ? inu 



nmtn nxi ,mD Pd Ptr iati> nx mtn .nnnn *?y □■’Vytsn mniDn Vd 'tu a , ti>"in mn .1 .x 

.D’Tsn nDira’? omn tPti? 

.mD * 7 D P’ysa , a p’s .II 

Tsn itpdd nns ,mnn n»ttn ns mynipn mmnn mxnti’a m iram ’pin nntyn mnn .d 

.’Dixn msn prDD nnxi ■> l 7X'’nnn 

H ,mnn 'w njronn wa nnn m nnnryn xdd . v ,mnn 'w nmpn mnman nnnj ji 

.(D’tynn nxn) 

nm’ mnnn itnD V?ti? nyunn nwa rx ,(w*?d ni’oa) mtarp nmix nox’ mnn nx n nom n 

.(lop’ H natVD) nnv itaj 

: D’sm 4 omm .n 


H H H H 



.pa: ? V? vrw nmrpn manwn V» mtpnsD ,H nnnn nan nx uma nynnxn rna «pi nrx 

H = 40 cm ,0 = 35° :nm .1 
: nx xsa 

. v ,mnn *?ti? nmpn mmnan .1 
. T ,nnnn nsnan 'tv mtnan iat .11 


nipiN® 
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np’3Dn - np'T'O 


(rpausnrr) 5 nVs» 

pma naa ’s’td n*?iptyan nx -|ti>a i’o*7n .nn’3T moaty ’mx ymp Vj? nn'rn, m = 0.5 fe nnDa® n*7iptra 

DTrnan jx 'pyi ,DTnty oaan nViptran Dipa nx rra ntyna'P nmnan lumn .(nnTOD) nnix “nntffi, A 
^ptyan-’irty mipjn in’tysnty ’dix -py i 7 on’D man, y nPipti’an mpa .D’tinnn nxinan nmn bnpnn 

.n*7ya -, d 1 7D ’DT’nn tjit’dt 



. (/) inrmn nm, ( T ) nrmnn 'n> TiTnan pt nx, (A) mrnnn nyntpa nx xsa .x 

. (A:) rspn '7B7 mnn ymp nx Du?n .n 

.frfroa mnnm xua3 nrnoo ,nsnn msaa rspn mmxnn nra nx nu?n n 

atyn pmn mysaxn du? imnxn nx xsai .ftiVoa mnnnn xintpn ,nun Py mmn D’tmn Tny .n 

. a = ±© 2 x : mmamn nyrnn nnora n^npnan nmtzm'n inmtyn nx mium .pma Pty 

. mon ? n* 7 iptyan nrma nosxna ± n sec < t < ^ n sec ]am pnsn ma .n 
.mon ? nViptran mixn nosxna ^-7t sec <t <^7r sec PTn pnsn ’na 

: D’xnn a’D’yon ntm 1 7ty py n:y .1 

^nnnm ^iptyan^y ^yisn Viptyn mnnpvn ,^^<t l atn P" 133 DKn - l 

? n^iptyan ^y r’spn V’ysaty mnn itpd^ ym 

Pnnnnr ,n*7iptyan*?y*7yisn*7tpwnmnnir’n,^- ti ^<(<^11^ ]atnpnsnoxn .2 

? n’piptmn py r’spn b’ysaty mnn rmnP snn 
? nViptyan ^y r’spn ‘7’ysaty mnn iirn 1 ? nnt ,*?iptyn mnn prn D’pnyn iV’xn .3 
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np'jDn - np'T’D 


(n7'») 6 

n3ii3 7 nK ,33i3n 3'ao mn -, o’ a’rn 1 ? 5 □mVns? an .noio xV odid “npn 1 ? D , :' , m 57 a n"om ■’npm 

: ntt”onn imo inx fn 1 ? iKmo fimson nrxa .nnw 



7oi ,ODiDn Vu? ypipn noo, H iniVn non nx mio naim 70 .nn , no nai nou 70 iP’ rnVn V 57 

.oia , on iVnaa rnbn Vu> v n’p’o’on innma nx rno nnman 


30,000 

25,000 

20,000 

15,000 

10,000 

[ At«] naii 

1,136 

1,195 

1,348 

1,581 

1,755 

fe] m™ 


: amnVn nu?an Vo> mxnpn nnxina nxan nVaua 


omnn nx x'rai, 


v mnma Vti> najpnoD, H aDiDn Vti> ypnpn ’jsa rnVn nau nm oono? 


v 2 ; 


mrnan nprna rnV Vd nnma ■’pVn nnx Vti? ,nmu? nVaoV noin 


.□ , a , xnan 


in maynV i™nnna amnntmn nx oonty bw n’spaisa ,II rnVn nanVw <ran ,, ir 


.nnnan 


.namnan nnoim mn , s ,n 57 -|nam?n nx naon ? mxn 1 ? rpa *?apnnV max yna 

.iDHi nNi ,nDiDn noo m 

? n ^yon m«s» ^nxn no Vv tanmsD ynrrn inn 


.k 


.n 


.a 


.T 

.n 


.1 
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•»no *i*nns 

11 isot: *|to» 


m3*nnsb Tittrp 
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np'DDD - np'T'D 


1 rnna 

0<F< 2 n .x 

v o=l°^ -3 

scc 

F = \A n .1 

x = 48 m .1 

x 1 ? rrrw 6 maya lmrna ^tm ,wm ’pyixn n’sn ^ya a = 36.87° nKur innfla pva .n 

.v = lO m nnizr 

scc 

. h = 54 w Kin nr yra ypnpnzi ma-m , x = 48 OT xm ’psixn -mta *man mp’a .i 

.T 

/*M 

| /z = 0.75x + 18 


48 **M 

2 nbxiy rnns 

: ’DT 1 *?y o^yisn mman mcnn .k 

^anu N T mrpna 

tt 

% 


’ov 'jv ’7pwan m s g 

.rwra 120 >on •’on ^y nVvsa nsynnty man Vtu .a 
.'a i’yoa iaaanrw mana jop ,nt mpaa ’ov ^y nWsa nosnnc? man .3, 


: ny *?y a^yisn mman o’tznn 
nimna T 



T»'wVpwan m 2 g 
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np*3Dn - np'T'9 


••. '.’• ■.' 

v-;V;- h 
.-W-5 ?•="1 

'• „• ■«.;'• V:"j 

•'fjK'j?, 7 

• H : -5v5 
!: 

r *££ i %'LÑ •C; ■v’-ftY* 

; >?:*'» :--'. : - ;, *^“ < ^" c r.** 

; Vs€'*V£ : -; ?: 

V; •.;=” y •£&;&«* V' -^> ; 

VO-V 

2 1 ?: : 'i; ; V S^Svtf^.Y 


2.'.avv * 

u<' ! .»'wv •".-.•>• x- 

: s C^ / ^v.j 


'■ ', . ‘ ;.•-;- 
■;■ v_ 


? ^$sa££ 

■f ■? 

1 .“ ■• .: . ; 

:■■'■" ■■ . ' ' 

>• ••; •-'^V-: •' •:?:•! Vf 1 !\ . VV 

.'’'?.V> ; '- - : ': ,r -‘ r V-V.v 
■ . ■ ".-"■■■ -■..-":.: 


. •..:.; •• • ' •-• 
; ’ ";: •• ■-••;;-.■. 

: > : £ CCCC§£^s - 

:■■ •■;' .'-•• : '., .v.’ 

'V: -. '• ■.;’• . 

■ : ;. 

■ : '-; 

: ■; i' : ';;: ; 

•• ■■-.: .•--■ • ••- •:.' ; 





r=5i5„ 


d- = 2.4 

tnm tn 


.i 

.n 


15 , 

v, = 1.5+ —r ; ny nxunn nxYra?» 

' 28 

v = 3.6-— t 2 : ■>ov * 7 ® nyisnn nswa 
* 28 



-inx 1 ? ,sttnn tvt® pin ’D-^y ,1^ ,ddk 7 nrw j rroa VViDn yann mi ,nwnnnn td 1 ? 
•>nty dk a’mn 1 x’? m nsa .ddx’? mitff nvn 1 ? t , is t pvdd y?iDn snnn d , d"i ,mrannn 
5713'? nD^n 1 nvDi ,ymn mann pnp’y 1 ? nxnnn .•’sr’Din stdid mipunnn nnx 1 ? lyv nvponn 

.2 mpon 'w 1 D 3 Kn ysnn Dmn nx Vdd 1 ? ’id ,iwsnn y’DiD 

.’D-rnn jc T’u ^yo 10.62” nrrroi ,6.51 ?frrw nvvnaa nvs 1 mpoi ,mtpxmnn nnxV 

scc 

mi30 1 7K m»mn rmr? xm n^Ktnn nntonon mtrmnn id 1 ? ^natra k 1 ? mtarpn n'msn 

.(•pot’rf?) 

E ,=E h . = 0.75v 2 

end begm 

.moD 1 7K mtyiinn m’n 1 ? nD”n it p 1 ?! jna»a n ,, m3Kn 


.D 


.1 

.1 

.n 


... ,. 
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np'3Dn - np'T'o 


4 rftKtrr ynna 


^aman ma f 
: N : 

! M 


mg TTDnrrD 


.mnn *?y Dinnn N mDn nx .11 
.mnn ^y fnxn nna *tod» mg rron nx 


N cos 0 = ■ 


: '•’nmn n’jJD 


Nsin 0 = mg : Djxn n’sn 


•Top H D3,3 *ps?on TD’ana pVi pp v ,pp E t -w Vdd 


•1 n’xnnn nnin p*?i,— lyis^iz? , , nro ,! 7 n^p Nin E.-i H rn niypn 

mg 

v = 2 _ .1 


r = 0.88„ 


/ = 1.59, 


7=0.628 


(n’’3i»nn) 5 rrbxta iinna 

A = n m 


£ = 50, 


22 cm -i nonn nstaa pnxnn yopn rmann n’nnnn 
.n*?yn dVd a = 12 trn W?oan n’nnnn n*?w»n nsiKn 


mpiN® 
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np'DDn - np'T'o 



ti=w n scc h = 2 ñ n s* : ts >mna nosxna rf?wan mTnn .n 

t\ = ™' n scc h =4s ** : orcnra nosxna nVipimn raixn 

: i^ec<^<i^ec Ptnp-I5)T35/ .1 .1 

,nua ■'dPd i»?n *7D xm n^y Vyisn ^ipinn niDn p^i ,a"tym 'pvd msm rtiptpan 

.a"u?n i'it’d’? 

nrnnn xni? y~ 12 cm 

noTnrspn y = l0 cm 

n"w y = °c m 

nrunn nnnn y = ~^m 

fspn nnn nw\ n , a ,1 pi ,mn» pspn nnn □ , yn a , a ,, p ,a"wn ^ya n^ptirantra 
r’spn ,nsn pspn nn nmpP? nyi a"t 2 >m ■pnts’ titsd nssan npptyantra .rvoa 
nVtprçanizo .n*?»a , s'7D sm nPiptyan py P’ysa xm:tz> man rnp p 1 ?! ,mna rro 
n*?ipTOn Py Vysa xmw man p 1 ?? ,rnDna r’spn ,nsn r^pn nn nmpan Vya nPiy 
vnmP yn Pdd nnt irx ,n’?wan py pyisn Piptyn rran pr>D ,p*7 .noa ’sPd xm 

.n^iptran ^y r’spn Vysaty rran 
: PTn pnsnmy .2 

’d^d ptn * 7 D xm n ,! ?y pyisn Piptyn msn ppi ,a"u>m nnna nxsai nPiptyan 

,a"ty3n iivd’? n'?ya 

mpy P’ysa xinty msn rrD ppi ,prn Pd mna rspn ,a"tzan nnna nPptyantyD 
rran yira’? ym *?dd nnr nPiptyan 7y nyiDn ’7ipwn msn pra ,pp .npya , d’?d xm 

.nVtptyan Vy rspn Vysaty 

.Piptyn rran idd ,npya ’dPd ma P’yDDi ,mna r^pn, -12 cm < y < 0 ntr?XD .3 
.* 7 iptt?n msn idd ,noa ’dPd nm P’ysa? ,r?ma pspn, 10 cw < y < 12 cm ntyxD 
pspn’D,Piptynrranpra’?njiiamD'? , ysairapn 0 cm <y< 10 c ,„ ntyxDpn 
.naa ’dVd ,a"tym iraD 1 ? rra ^ysa ^ptzm man t'? , xi ,npya ’d^d niD ^ysai mna 



l 
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npMDn - np'T'9 


nnvr» 


(n7 , >35) 6 n'yst» thtis 
n’spjiDD ,vpipna T>iV?n rm *?tp nu .n 











np'DDn - np'T'o 


H = GM-Xr-R 

V 

mipn ,GM xin qnn yiDP .‘nxn'? sm pVi ,y = ax+b nnoiP a-’xnan *wp i*a»p 

-R sn ’ 03 Kn T^n ny f? tz? Tinnn 
R = 2 , 500 fa , M = 6 I 0 \ 

-iyTQ , n ,mman ysiaa m^y 1 ? pm ,mnpn po pma n ntm mnyn*? nyDsa nniP nm 

.njojm m 


.n 


.n 


n 
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12 1D0» VT3» 


6 Tir» m*?NW 3 nna'? w 
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np'JDn - np'T’o 


1 rrbxtt? 

.Nrtn crvnra nxinaD ,i*n n’poix pm tya 



: J?p"ipn my^D yjn ny ,]orn 'iv rrapnsa inn 'm inrr>na 'tto nx nxno xnn «run 





? *iun pm (i'ir’D’i *?7n) niTna ir>io .n 
? ypnpn ronEo (lirm *?tu) qnn niTno nn i-i n no .2 

? ypnpn nnn sno yjn nna .1 
.rnnn mnnn pa 1 ? ,ypnpn *yan *?w ny’isn mipa pn ’pDisn pnnan ns xso .n 

? rorrn nnn ma .n 

? v = 30 m ?m «yon 'm imnnno 'rra yjn nrxn ynpi .na^o nnn nnm .i 

sec 

.mjDttra 95.5 bto nV*ai ,iorn tx 1 ? yinan nmn vn nisaman nsoa m noo -ra^n (man).r 

? sin no .prn n’x 1 ? vm:in *yian ro nown nx xso 


mfiiN® 
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np'DDn - np'T'9 



2 nbxtr 

.D’noBTi 'tp V’3 (x ’utjon iiD’nn mp» ns yinp 1 ? innoaty vxn rny ra’jn 
nmn» nn’nn mxo» nnx 1 ? npois nau?n *?y nnaian M nnooty npn nn’n nnsinD nmsan D’irnnD 
noa ^yn D’jop d ,1 ? ,1 »di rop*? nnno raian ’nnon T’nnnn w»nwo nonn pmsP. k srap ^yn rop 

.nnx'pD m 



. Ax ropn niDnxnn nx rnm ,ny^n no ^y x’n^ ny mssaja npnn nn’nn nK “iuna roVnn 
nx ma aittn ,nyun no py nDnyDnir ny r^pn m nm» ,nD ,| nn pin 1 ? y» orao xm pQ nns 1 ? 
.no’nn -pnP y» n’oin xin ayo Pd ntyxD ,no’in ny roPnn nnn id .popn monxnn 

: nran n^non mma nonn msnn 


7 

6 

5 

4 

3 

2 

1 

0 

« nnmn nPPan nooo 

18 

16 

15.5 

13.5 

12.5 

11 

9.5 

6.5 

Ax [ cm ] popn mnnxnn 


nomnty oPPin nooo Vu? n’spnoo Ax f’opn monxnn nr_a ^ ini tstnoi n^Don nrym .s 
.i 1 ?Dpnnty nn’nan pd imity nnr>D p«vwn ntmn ns noyn .nD’n 1 ? 

.n’VpTon imyatya nx nDom iran yiony nx sso .d 
nooa *?ty mypnoD Ax popn monsnn *w , onwn ntyp nnoi noonoty irana a^ynn .1 

.no’n 1 ? loroin® aPPm 

• m = 60 ^ y» Vd noo .k = 20 „ r«pn yiDp : pm 

7 « 

.npnn nomn noo nxi ,notyaP nnmn fD |x ’ooon piD’nn anpo ns kso .1 

. Ax = 5 ari ntz/KD npnn nnmn Py pyoion niomn mo Pty Vrro ns ntyn .n 


l 
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np'aDn - npnr'o 


3 rrbs» 

-nnwB iron. O nnpn snap oinn insp. L idt»w Din nsp 1 ? nwp m wo»w ]Dp ma 
pnn»n n>a»w, A rnipaa n»oaa ‘ppn: xin poix oh»P sm» oinn nu?xo .nam ’pdik oinn nu; osaa 


.mnn nsmnn ira 1 ? an naoan 


.(awnn nxn) O nnps 1 ? nnna — 



nx noo ? (awnn nxn) OA as? a nmr nsv omn ntyxo ,nnon mnnna Vtp ^un rna 

.a-i X msrxasa inawn 


. cos a = — : a”pn» ,noDNna ama mnmanty s?jna ’o nxnn .a 

,nVianD J?ysm ,nts?' 1 ip) ddx xm cnna mn , nan my *?o nnon Vr'poan nms nmn n» .s 


. pa: ? (nnx 

.n»o»a tonnn Vtz? nV?pnnn s?sn nnx“? t» ,cosa *?b? n’xpsioo oinn mn ,, na , 7 nom nno (mo?n).n 
.n»o»a ornn Vtz? mVpnnn s?m nnxV t 1 » , cosa Vtz? n ,, srpsiDo mnn mrr , n» Vb? oanti? (mnn).n 

.n»o»a Vpns o'innty nnxV n’» ornn mmn» nx nma ]»o 

.am^n ay *pin Vo? iinmn nmpa msnw» nx naon (mwn).i 


■lipm® 
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np'33n - np'T’O 


4 nbNB’ 

.vRn r&Vn vx’n ,"Tun *?w mro ’Triz? 1 ? mi» tu Vyisin VViDn npnan" ’D vmpn pinn m yira’? no 
,(k a’inn nxn) inmtv *?v nvnn ,(nsp pr rom ns’nnn) 0.5 kg nmnv irmp nm sin 

mDp’m 

n/ 


x n’ivnn 

mtvnnnn nnK 1 ? .pVnpn nvpn nama nmtz? mo p”nn nrann nmnpn .itop 'rfnafi nmnpn ya iiD’nn 
rro TBmrD'mnpn Vip mrannn "pnan .mrannn ’tdV nnsnan pro’? traon pra mrnpn nv: 
ptn Vtz? n’XpnsD (pra) mon ony .v'iv nn’vsn nmnpntp non m ,tb» a’nsp iqt ’nnnan ,P”nn 
nm’nmr msn 'rr\x m nxn&n pm omTD nmxnn nTmn nnrvm ptvnaP ninn (ms -nmw moVxa) 

.(a a’tvnn nxn) mtrannn pbnm ptn Vtt? n’sprsD ,mn 



3 o’ttfnn 

.prn ts ym nmpvn pa msDB» 115 ,ninsxn nnrw prm jrmn ,noo raVnn 
nnxP nsp pn ,0.08^ -pron 2 cm Pw pnnn nnov mnnprm; xxot roPnn rro m^xinnn ns“? nsp pr 
pnn» nnov xmip i’aPnn xsa ,mii’xmnn ’IdV nvnnn itt’dV mrnn itt’dd nnuisn nvn ,mtvrnnn om 

0.1 sec TVOD 2 cm V 12 ; 

,nr V’inno ’Di’nn imon m’nV .nra’ pran nx vop 
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np'DDn - np’po 


.nTOunnn T?n»3 nmnpn ?y Vysn nmmno» npnan nx ,3 D’onn ido bv ,xxa .x 
.nwx:nnn mnpyn mnnpn ! ?o> yino nru?n m 30>n ,3 »nnn *?y lanon 1 ? Pd .3 

^ yjnn , u i icm ^ion npnon) nr no’13 i'Papnno» □•'onyo pt , t-' , k 1 7 o‘ ,, 'io , dh D’onti au» pnt j 

.(n’nnpn 

nrann xnn 13 yanno ,inrn 'w mxpnoD nmnpn mmno nx amiman a’sn.i nyanx -pis 1 ? .n 

.13»» npmnn s , nu? v^nn nyi ,ity’n3 



! p»3 ? D’xnon nnin xm D’snjna •>» 

? i»T.n ts t , d' 7 ,03030» nmn pa notrn jr 1 » n» .n 
ma’o» pin nx nmo nto» yop r , » , ?n .nainpn mmn» nosKnn io»”n3 nampn mo». , ann p* 7 n »3 n 
nn”n mminnn nns an .morp jran» mnnp’p nmm mo»nnnn asVo? ]yo xm .n’inixn 
P n ” *wp .n’orp n’imx n 1 ? nm x 1 ? id yjn mn mo»nnnn n'nn»3 pK .nmrp nmmx mnnp 1 ? 

? nsnsm ays dio»i na'iys mompn n’imxno» 


■llillK® 
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np»3DD - np’T'9 



iDnxty i 3 inn niDnan n^oma rm xin id ntzP .n’tzmnn nVD^n nswn nx’sa 1 ? ’iD’i iriy*? nsn raVn 



.nVpcra nnaina ■attrn msp 1 ?! pnpn 1 ? nnxn inspn nttfpn, L - \ m 


.ti?w nrna aVwnP nVptra 1 ? npPts’ prn nx rrai ,nnty ,n3up rmn mnn ns aran maVnn .k 
.■ nftnn 1 ?a , ptz’ nxsmn m 1 ? n’tznmn nVsan nsixn ns ssa ,T = 2.2 sec nrp i n^ptz? nxsran 
n-h'Vrt? nVpt vzb npVti? pm m maV arnn pVi ,np-ma p’soa x 1 ? nxsmn© nxn nraPnn .3 
nxxinn ’s 1 ? mitfsmn nVom nsixn nx ssa. t = 41.5 sec nn’m ^n’ptp nxsmn .tnm 20 

.T>a 1 ?nn Pa’pit? ntpnnn 

oion ,nnx pmxn mn npp xm . , io , m nx PPotzV cVnn pV .mennro Tin sa® nm x 1 ? rro ma^nn 


.a , :m? nmmx 5 tqs? no ’3 inix V ■ra'?nn mn p .nmm mma 20 aw nsi ,n:op nmn ivv 
n’spnso n’siam npmn mman pt *?© pi pam ,om ttix 'td'? n’xnan mrnan pt nx ntmn ma'?nn 



? mxsP *pa Popnn vrm .? 
. nnan vis , ty mssaxn n’trsmn nVsm nsixn nx xsa .n 
.3 'V’vdd nrroity nxsmna np ,, rra "inr pmna nVspnntz? nxsmn ynn naon .n 

? nrap nmn ddt 1 omnti? p Py TD’in pnx P 1 ? tot 1 ? awn nm srra n 
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np'DDn - np'T’D 


(n7 , ’M) 6 

• a = 4 ^ '?v nmp nsixnn nVy *7’an .'mk pvdi nnm» nn’n Viy ypnpn ’jdb mw V’o 

sec 2 

>on ’VD’an pVrn ^tx ,mrti?n jnna mpn 6{ man 



? p^nn Vts nnm ’id 'ry» nau nrxn .x 
? *7’on il ?D’an p^nn Vtx Tniy nnmn n’iymnn n^’Djn nmxn ’n» .n 

? Vnn n*?y nmn ’jd ^ya ’*?»’opo nnn nrxP .n 

.(o’tynn nxn) m = 3 kg inooiy «pa nama ,^aa -pnn n^nn (naaiai’ 7 ) mn-n» Pty irrsp 1 ? .7 

: man-TB nxmn n’nn no 
.p'rin *?Txry ’jd*? yan .1 

.p^nn ’nnx yn .2 

? nnm ypnpn y^D’tyn >on ponn’ m-rna 'iT’xn .n 


nipm® 
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•»s*io i'nns 
12 nso» ina?a 


mainnsb -mzrp 



i 

i 
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np'DDn - np'ro 

1 rrVsB? rnne 

•(n^xaiy) ’pdikh iiraa v = 24 w s^n npnrn nvma .n 

sec 

T5r*? nnna a = 53.13° min, v = 40 n xin ypnpn ny^Dn y m nnn nrm» ^Tia .3 

sec 

.’PDisn 

. t = 3.2 sec yim ypnpn yjD «yan .i 

x = 76.8„ ( .7 

. .y = 51,2 W xm rnn nan .n 

T = 1.8 sec .1 

yp-ipa myiD yn ny nun y: idtx'? aipyn ViVoan -pix nx is 11 » noTO S = 95.5 m ,t 

2 nbst» rnns 

: i-an .x 







" 


— 
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np'JDn - np'T'o 



1.5 cm : vnsem .3 

.nom 1 ? D'&'aa»» 'r’N *?a may rspn ni3i«nnn nraa nDDinn nx ara yisizm 

.1 

A A: 

. M =300 xr np’nn nrrnn noai, |i = 0.5 xin nrn’? nocan ra ’uoon irrnn oipa .t 

ma 1 ? insv ns dw iiD’nn ma pVi pVa’opan ''ooon 'iiorn W naina irx i«?ian man .n 

.f s =\ N nrnnman 

3 nbxt» inns 
v = yjgL(\-cosa) .x 

2 

cosa = — .3 

3 

. n'rans nrn nrnn 'iv ’raVoan nms .J 

mrna w mno'? .no'ro naion rro nyoumo sn mnon ,odx xm mno mn’nan ry Vo : pia’i 
mrnnaa sn xm ppoixn nnoi ,g nmxno ya nnon nnxn i’so nu?xo ,nmx mmnai mpsix 

.moo^a npnP nana ,nyiap 

T = -3mgcosa + 2mg .1 

.n 



"iy?xo cnnn mnma nx nrr’a xmi, T = 2 mg xm mixn msn oy nmn mnmn nmpi 

.pixa osao omm , a = 90° ~wm nai^o, cos a = 0 
2 

mnma no nmpm nx rapa xmi, cosa = — xm ’pDixn n’un ay nmn 'iv ‘pmnn rrnpi 


195 


niiiiNis) 


.noDxna tnnn 








npoDn - np’T'9 


4 n 1 ?»» ynns 

J = 0.23*, .K 

A P = 0.225^ ,d 

sec 

: 'fapnrup n’Dnya pm ■>x ! ? n ,, ’"Hi ? nK D’aTU ■ati’ p’Si ,J = Ap ^np 1 ? nmax u’ti .i 
.(]ti”mn ns? mtiuinnn iVnnn ^Vid) nntt’D’? rfovn pn iiD’n 
.pTn ^ti? mspnDD mnn ^tf nmn nnnn mmti’an -iqdd *m npmi» k 1 ? nmoo 

. 1 nm jon D , Knnn pmn .i 

7u nm'pD ,n 1 ?Kati’ hm n , nnpn jrnpjannn ’vsh .nnnjn ’nonn yiTon xm nra» prDn : piD ’3 
,noDKnn n’nnpn mnmn m ym iiti” ,mimnnn nyn .rr’ 1 n ,,l 7 Ti> nmnmD pp pnnan ynpn 
D’Dmnu? ikdd .norn nmmna p 1 ? prap ynpn oy ,n3P’ nyj mnpn .nmaunnn nnK*?-) 

.3 pm ix 1 fyii on Dp’Knnn 
: nnnpn mnxn nx ]riD3 p 1 ?, v(f) pmn yiD’tn ,, "y msma nmnpn mnxn 

mDn ,]ti”m 1 ? n’nnpn Dnpnnn .odk kp nnrixm nypp mn’nao ny: nmnpn pnPnnnn yjnn 
ny ,’ornn iivdd nPnr nn'mn nmnpn ranxm ,*?nn pPm ir’mn py nPmoa nmnpnr 
n 1 7 , yDDB’ npn ,po nnx 1 ? .Po’opa mn npy pyoion mon nrra ,Pmopon nPraP nypao’ 

.noDKno «m> ny ,nmnpn n‘iwn idi ,]opi -f?in ]Tmmn Vy nmnpn 
mtn 1 ?! ]iop“? Dity n , iD3 1 ?i ,Wn nmn nnr mm 1 ? D"nK ,0 n'mnno nrrft -pnx pmn yiD’ty .p 1 ? 

.ODKnnPi 

Km nmnpn nxiKnty maiyn nK DKin Kpm nn ,D ,, ’DT’n n , yiD , ’iy Pvd nn 3 nm mi 1 pm 

•’Dimn ]irDD Kin npy ^yion niDn p ,ptn Vd nmim 
.0 P nmn nnm ]nano Dity D"nK ^Pn nm ,| i nnv ntyyi ,0 d Pmno pnm yiDnj? 1 pmD 
•inT’ Vi^n nmi Dity tki ,ODKnm ]nono D"nK jnVnnno 'iPn Kin nn?n yiD’ti’ 3 ^ma 

. 1 £ÇB Kin D’Knon pnxn .id 1 ? 

ntyunn Km id y^nno nmnpn nnDyty pnynn nK 3x ,,, a ,]atn np y’D 1 ? ,nnnDti’ pnxi ya noti’n .n 
,]tmmn "tyaj" m pnynn nK 3s ,,, ’a PPti’n ntotim ,iiaa npmnn Kmty yjnn nyi ,]tmmD 
D’iiti’ amotynti’ ididd ,]E’ , ’mna nmnpn nnnnntyn lDmKpty pnynn nK js«a mimn noti’m 
pyatsn iDsa 1 ? nTn Kinty pnyn 1 ? mw ,nmnpn ’"y ]ti”mn pyai id pnynn m ,oPman oonyD 

.i2aa nnnnntim nmnpntyD 


mpiK® 
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np’3Dn - np'T’o 



i 


nV’ysn rrmpn ,mtminn .nau?: nsnsaa musi ^ 10 ,n’mxn tot pin ’s-’py .1 
mnpn .]w n n'? nsoiJtz? Tmrari? nnoin jrnnfi nmw n’m’pn rmMcn ,itzmnn Pv nnay 
,iw”nn nxi iranpn nx noinn nV?ion ,nonvon mnwn ik ,nnni«n m "myx" omw 
muo^xn n’vmsn ,nwunnn nnK*? .irrfr mayiro mafcx rran» 'iv frmra nnaiz?? 

Vyono’ nmovno nxsino ,n’?mpn n’orp nnnaxP nnm mam ,iw”no nmxK nmmo’ 

.m©aonnn iPnon n’ainpn Py itrmnn 

(n’aiann) 5 nbst» pnns 

g = 8 -16^ - x 

2 

sec 

2 = 9.17^ .n 


+ -^-L 
g 

.L mn ’psiKn msm ,T 2 mn ’oaxn msn ,y = ax+b , nra’ 1 ? no>pP o’xnon mo’o ijfa’p 

S = 9.87 

sec 2 

ysioo nsr» ■nta’Vn nn?n .nnrn nnran nmsa ntra»n m nnyion ,n myoa nPopnnm nttsinn 

.nmnn Poaty mnjon nx nnm my nytnn nom ,nvman *?a *?w 

nymnn rm ,nmop p tbcb omn Pin noonn nm my Po ,n?io? T = 2n — nnomn 

V & 

.nmiannn nymnn ’pinP no’Kno nmman 


.1 


.1 


,n 


(nr'aa) 6 nbtts? pnns 

h = 281,250, .X 

g=l-2, -3 


i7 = 2.03-10' 
^ = 15.6^ 

F = 0 


’ .1 

.1 .7 

.2 


v = l,742, 


.n 
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13 iBOtt ina» 


6 i'in» nV?R» 3 nnaV u?’ 
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npoDn - np’T'o 


1 n’js» 

o”p -rnaa xsaa m *mxa .psixn Pra a = 53.13° ivmn ,ypnpn nai» v 0 = 25 M nrvnaa pm ivra 

sec 

.(munn nm) n*?xDtp a n’psix nsisn 1 ? i 1 ? DTan ,’peiN mn Dtz?D 
(! xm a ) npoixn *raa nvnn yivon nvn*? nra’ pvan nx nnaj 


rnn 



? -man mr vVk ’PmopDn naun ma ,n 
? nprm nmpiP iwa ypnpn py mn* mnnP tb-cw, a nsixn 1 ? mw«n tronyn mnn m» .\ 

.(rhxm iivaa pn x\n a nmsnnty ran) 

.(a’tpnn nsn) *r f nm ’psixn wi nnna (3 = 26.565° rmta ypnpn vm mnnntp sttp .*? 

.■man Ptt? o mpsixn nmsnn nx xxa 





ypnp 

^Z7&7^Z77777EZZ77^B737773ZZff!, 


5?TT ’ ■'bv npmrn nmma nKi mnan Pt? npmtn nmt nK D-atpa ,nyrr nnK a nxtKnn ia ,nnK mpaa 
./-a tmxa nntp -mantp iarn nK iddj .pnt 3 Ktn tvaa nriptP mm mn Tnantp 


iat ityaa nrran nu?yu> ’poiKn pnynn mai ,t ptn iu»aa man nu’yty *>DJKn pnynn mn .n 

?nt 

.tga ~ ■“ Km ,pnn Km tau? a nmrP ,~man Pty a mpsnxn nstxnn pa ntyprra» nam (m«n).i 

monmn im t nx xoa a"nx. v 0 ,a,g- mysaxa pajxn tsP monmn im t nx xaa : Tan) 

.(rf?rpw Dmtnan pa nmi ,v 0 ,a,a mysaxa ,’pmxn tsP 


mpiM® 
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np'^Dn - np’T'D 



2 nbNU? 


.n’ 7 J , 7 i a’ao Tnon b um mysoxo nr 1 ? nt anwp, 2m sn ana nns ^a x ro inoaE? ,d i si:x 


x a-’unn 



.(x a’u?m nxn) mpnn ^x c oin mvsaxa mwp 


. b mnn mnma nx n^xtm ’3im mvsaxa xoa .x 

c mnn mn’na nx n*7Xiz?n mnn mysaxa xoa .a 


.(a anmn nxn) d oin mysaxa, m moaw «iu ^xarcn nun trtin 

a a’unn 

.g mwsinn n^’sm nsixna mop xnty nxnm , m moatp *iun *7W a nsixnn nx xxa .1 

? m noan nx ftn^ •os'? nnma’ ira ,mnp\n30p\n , 7'm nmn c oinn mnma nt asaa oxn .n 

.(1 D’unn nxn) nua ’dVd F maa ’VxaOT nun nx a’atma ,nnx mpaa 

j D’tmin 

nmm m noantio ,nxxau» tt 1 ? nnr nmn nanyan nmxnt? na, F man *7TU nvn 1 ? -pnx na .n 

? m noan ^p’^a 1 ? nviwY?mY|Bp ,nxsau? F man axn ? n’nVn 
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np'33n - npTD 


.nrraaa nrr’n ronsranEO ,n n’sroa nxsnB’ F iran nx o’Vygo t = 0 ysna n 
vr\ ny ,p?n n’xpnoD n^xatpn noan nrvn» nx nsn"? G’ , ?-io’n ,nrawDs o’sni 4 o’sins 

• t = 2„„ 



mon ,nyisnn Pir mn^xnn ni’3wn 2 -pnan mu?Po sPuanz; jm’ ox ,o’xnan nmn nx nra 

.' im '? p’odo F 

yno mVxarcn noan mnsw pronn *|0w srrr ox ,PivdP f mon p’ODn m ynn nx xxa (nion).T 

l.75 m xin t = 2 sec ymv t = o 



'lipiK® 


202 


13 nopn]nnn 






np'jnn - np'T'o 


3 hVnu? 

’do , G mipa 1 ? iv A mipana ppsix nw’a 'py ym nu myun nx nxn» i’jsPtt’ o’E’mn 
nv? xin defg V.Voan yopi ,nt ir mn ABCD Wtoan ytjp .nntymoa masaa a»na a >?y 
. A/ = 0.5 sec dVtub» a’yinp pr ’mriaa im mp’a nx nraoa nmpan. O it:naa> 



.t = 0-i,A nmpaanunmn nmn m iaoj .micxaaa”o25 bv pnna 1 ? n^pty onnnamatraPo 

y’ia mn io yjnn iv ,A nmpn nm Ninty ynna ,pm 'w n’xpnso nrn pnyn Pv pnn oony; .k 

. D nmpa 1 ? 

. B, C nTTipnn nun mnma *?tu nx nnva naitsn aimpn' ni’oa yapi ,nt3onw nnxa nrym ,a 

mmpTa *pn 'iv Vsnan Vipvn'man pvo mai, b,C nmpna nns >?oa nsixnn pvo na j 

? n^K 

. B,C nmpn pm nsixn nx nnra namn am’pn nr>aa atnn .7 
rmnpan i’a nnnan, E nmpjp d nmpjn patn nxm ^un nynn Pty ’Myan yopa p’y T>a'?n ,n 
.0 Km nv imnxm ,nyiap mnmaa m m?Ka ys *yanty ioa p’on T , a’?nn ,nnt aio aimpa nm 

? pns T’aVnn axn 

.F nmpaa Tun O’unaty nmxnn mt?pi iri’o nx ,(pma aiim k’? 1 ?) po n 
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np’DDfl - np’T'9 


4 nbx® 

.(insran ^nan nV’oan p prra irx nwi) ^BCD nroo -oj Pi? tott Tn p’Vna qn 
Tvt nmvn ■’pmx noiya *?ya 0.6 m nawanssM ^4 rnipn .v^-2^ x’n A mipsa'yiin niTna 

sec 

.(x □ ,, u?nn nxn) noiffon *?yo l.l m nnun nxsai D ntipsni ,C mipan 



. C rmpn ^an nfi’no Vra nx oct .« 

. pm ? D mip:n nx -nny nun nxn .n 

.nnx nn 1 ? nmn Vs? nnnio nmm n'moon iVx ,nnB?n n n’s/Dp irawn smo mon .3 

? o mipa nx mnyp nuP diw ,n’Po’opon imnn nxixn nvnP nnns no (nwi).n 
.^m. C- 1 ? .4 o inviin iVnon iun Vy ^yisn VaniDn mn , T , -py nws?3n mmyn nx xsn .n 

praP naa *?y p’ooa ptn xP ix ,nun Py n3'’a , F mn nTyoan tvdik nri nno’ii nn-”n iP’x .1 

? x Tyon rmrity it 1 ? niw\.nmp\nVm nn w n C nmpin r yun mmna oxn ^iboana mix 
,(n irunn nxn) AB'C ,-|inm non ysmra -i«r srap ro Pi?,C- 1 ? ^ a sn nmn ,-inx nnpan .t 

mn nmnva aVra AB'C vopn ’ 3 S Vs? nmnn mo nmny axn . ABC aipvn yopn py mpan 

.pan ? n *7 mw ix nsaa mop, ABC yopn imx*? nmnn 
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np'3Dn - np’T'o 


(n , ’3iain) 5 n'?sw 

,A inyiwaw nvnam irmon sana *pw . 17 *? insn mspn inno rspn .’psix rsp*? 'iaina *yn 

.(nra 1 Tnm nvnn tn’Dn) nnson D’tnna ixmaa 



x = -A 


x = 0 


x = A 


m i’pnpnnu? nwanima ,D’xxaan ns nn: 1 ? ’ia .mna ansp iar ’mnaa n>pn av nin m la 1 ?’* 
,n^na main 1 ? mmn m iD’3Dn msm lisa 1 ? on’a o vxi ^aa r’spn 'm msnnnnm mDisnnn 
: iatn Vty n , sp3iDD nnn nsiNn m nttnan ,«an Ttm m lp’am ,rspn ynpi nun noa m? tma 



—60p - 


: nn tnx snan ’ta’a .cmap D’inan 1 ? nma pioan mwn m pVn 1 ? nm ima ,atrna rnatn mrsa 


sec .msatpa 20011903 *7an ioa 

'iv ,iatn Pty n’’tp3iDo r^pn Pt? msnann.m maisnnn ’3in3 m i’an 1 ? im^xn mra .x 

? iam 'iv n’sp3isa ryan nsisn 
? inyi3n lii’a nm nai, t = 0 yiia nnn mn p’n .a 
? nma laioan notyn is”a na a 
.mi3nn nyitra nx nsa .1 
.mi3nn Vty mtnan pr ns t«:a .n 
nyi 1 ? p ’3 DKn ? Dty immna 'ma inai ^xatp iiraa a = 48 m insisntya fiun sxa3 p’n .1 


? nimnan pi’a nx 
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npMDn - npTO 


(rrT’as) 6 nbs» 

prfr .mK ovro ddid 1 ? d’ddd an i’n 1 ? dd .ddid x 1 ? ddid d’dd livro o»anfr 6 m^u? V?n npin 
0 ’ 3 ’nVn inK -ixina Tnsan *iwa .n’DiD-on msrnrfr D’O’Knan mrnnn pn nvmn nn’nan nn”n 



*?d ^rz? mrnan pr nx nxnan ,xon nmn nx nxn p’TS nDnva D’m^n ntz?rz? ^rz? D’arnin nx lary 
.(lasy nnnan in , r p:o nnm nnaioan nmpan) n’tzr 1 ?*?? nprno rn - n' , na ’p^n nnx Vrz? n’xpriDD ,pn < 7 



anoansn nxunj? int . v mn’na i’D 1 ? ,1’n 1 ? Vd 'th t mrnan iar pn nnypan nnoia nno .x 

i P’mn l’n 1 nnoiana? 

.o’i’sn n’iyxnD nnisn pnro’ 1 ? nmn sma iDon .d 
(I niT’n’ 1 ? d 1 ? D’c?) .DDion noa nx xsai pm srn’a’D nrsj’n .1 

nxnp 1 ? na’xna nman nnx .n 


? nn rzzanrzr 1 ? niox sma 


1 


T = 4 „ -j = l- 10 " 1 3 

sec 

V T? J 


? v *?rz> n’spaiso T '70 pn ipsnon x 1 ?! '?w n’spaiDD T 'm «yrr nr s?na 


mpix® 
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•’Bio Tnns 
13 noo» 


n'vhnn mannob yvarp 
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np'3Dn - np'i'O 


1 nbnsr inns 


y ~ 

-7.5 „ < a < 0 


a = -13.75 


.0 xin "ir?Dn nsi>5w •'Dixn pnynn .n 
.0 Nin nrrnn nu>yii> ’pDiKn pnvnn 


tga = 

a 


2 nVsrc pnns 

T b =2mg .x 

T c = Amg .3 

5 

. m nosin nx i ! ?nii> od 1 ? ,nn , «nsi' “isn n^-ro n’nn c mnn mn’nan .i 

m noo^D ,i3ksdii> itP nn? nmn no-ivon njnsnsi? ’id ,tpmn F mDn Vra F = 0.8 mg .n 

. m noon 1 ?pii>oo pp ,,Tf?n nm\n 

.3 nppa ma .i 

nnrma nx tf?*nott? ,n^xoti>n noon rrpDa ,tjp«d no-iyon ,pyiD F rmn -io>kd : iDon 
IKdo .Vpttra-’rroa nxtiai nDnyon ,*?iyDp p-’ODO F mono’ nnx 1 ? .(nPii? nm rpj) jtd P 3Kp3 
.(■’pDix nti>’ rpa) n 1 ? nnmty nnmo nmxa yu 1 ? nD’tyam ,nayo nx motyo m*?*wn noonu? 

.3 ddoo xin nt mx ,, n > ? D’xnon nmn 

t = 0.5 ,r 


niiiiH® 


, GLruj CtEUl £J. 



np p 3DD - np’T’O 


:PSfe1^ 

•- 'v 5 . >;<&%'} 

: ^Ñ^0 

: i'f^M0i 

<&$'&$£•'■&..'*■■} V 

". * •'• . •-.'. ?• ■: • • 

•'; ... 

■•;•:'•'■ .’■ •- ’, '-.' 


- : rn ^; : y.- : 'T.i 

v~ <S : ^; f;^ 

: *5?^i ro^-^'--;.^-,;,^'^ 

■mm 



■- -* : ' 
l£j •::■•'. 

• •: 3 ' 

:■.■;■-.b : ' 

®1¥®© 

-U^?S?Rs 

iSilia 

;(|g|4l 

VAi :i~- 'A.vV -•.■;•>;.'-'JV>y- 

'•' •' , ■' 

•■'■;':'•-"' 

.; ? • ■•• '.V • • ' 

" v&li? f :"" f&ii. ?':; > •:> 

-••■•:?;•. '?•■• '••4»a*-.-^ : « 


•v|-J.S --_ ;'■- -J< - " r-.V-j 
/\ ?4& *,x ~? l * V \J.i 

- .';.V. ”.,.;• ■"■ -•■-•" -'■ • 

*-'- ’-.'V.-v-. ' v _ : 

V iJ-f.'jf'VsS! 


:V 'V- 

V>.’;'v ;.-■■ 5 -'<► 

■ • .':•-' ;■''■."■ 


3 nbs» irms 

.K 



v c =1.25, 


V B ~'1 m 


. &im -nsmnn pvas sin (t = l sec ) B mipn nnn nsixn ym 
. ±>mw sin B nrip32 nun ^s? VmBn ^pum msn iivd 
.r\m -nsmnn tvdV mva 0 = 2^) C nmp:a ^un nswn iivd 
. nva' xm C mipm nvn nu *?yiBn ti pizm nmn pvd 


a c ~ 1 


— 1 m 


! o mvx pun nmxn pPi ,*?M?nn TDnn 1 ? mvDan n^fcvn nxixn vr ^is?» ‘vpdm V3n nv 1 ? 
.0 sm n’p’^an nsixnn pn pVi y E-?> d nrnpm pn mnTpn vx nvn nnma *?tu 





m 


.n 
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np'^Dn - np'T'O 


4 nbstff Tnns 

v c=4^ .x 

sec 

p* 7 i , Z) rmp* yuf? ’td iim nPaman nrmxna nmp nnn mrax .3 

. D mp3n nx mnsr» 

nPxnums m-m nDinn nV?iD mf? ur>& nvDnn n’insxn ,a ,, nmpn D’D’yoD irxiv ’sd .1 
g nx p*7i ,n± ddid Vd 1 ? nmn”iDPn nmxn .g nDinnnsixnD,nn’n r>n n’Pnn ,n’iDiD 

.□xnnn nmt?a d n’yo 1 ? nmu?nn □) ,n)nu?zi 
• g = 4^ x’n D mipp v’jn'? ni* nu?sxnu> nPmopan nnmn nsixn .1 

scc 2 

W N = 0 .n 

.x n’V03 mtvw ira n’mtt nmn C nriptin nm mn’no .i 

□’nDjn tvnsn ’d , ABC ^Poan "imxV imiDy 1 ? nntv AB'C yopn dd ’py nmon mo mmy .? 

.nnr a’npan atyn 

(nmittnrT) 5 nbxttr pnriD 

nmn ^y fmpn '7’ysnu' msn nx -Qt£”n ,ropn 'iu' msnonn ix monxnn m’o Vd moy .x 
F 

,a = — nmxnn n'inp 1 ? ,nmn noaDmonnx lp^m pa nnxP . F = kx nnomn mysaxD 

m 

jnPPty x’n nmxnn mna pDpnu?D .yjm yjn ^dd imn nmxn nx 1 ?Dp 1 n nm ir nmso 

.npvn xm mnxnn fnDo rspntrDi 

.npT’n nmxnn D”nx tb .D'’m3 nvnP 3”n xin pVi ,0 xm ^un mnxn t = 0 y^nn .3 
.n’rotp ys nun p^i ,nrm nnno mo xm ipy ‘jysiaty monty xm mpoan 
.□"u') 1 ? ntnty nyi o"t£>)3 nm Tanty ynn» ,nmn nmnnoD nr®n io xm ,pioon nou’n .1 
mnman w . v^ xm imnma a"tjtf? nnn nmn nu-xoi -v max xm «pan mnma t = 0 ymn 
.nPmopammmna'jty n*7Tu □•’mys nx pr notyn p 1 ?!, Av = v -(-v ) = 2v xm 

1 J 5 ma\ V K max / v max S>,H 

A = 0.6 m .1 

T = 0.628 sec .n 

H = 3.6„ x = 0.48 w n 

sec 

.mnman iiroP ntyp xV? ,D 2 ta Vdd *?xau? iivdd nmn mnxnn idPi ,a"u?P pam xsa) nun 

.mnman iiro nx nyn 1 ? pr x'ity xm mpoan 

210 


'llillK® 



np'3DI3 - np'T'9 


6 rrbx® lrins 

T 27 iGM 

1 = - 3 -X 

V 

“iwp , 7 a’xna xin m nxrt *pan. T = 2 nGM • \ sm nnm ns mxnan nnoi:n .3 

v 

ymnzm). 2; iGM wn *pjn sn*wi, ~ Kin ’pDisn tsh , T sm ‘’D3xn tsti . y = ax+b 

V 

n-w*ca nniy nmn p' 7 i ,0 xm ’ffBrnn ■a^n^ ± twa .(DTnpo pn ddh» sm m ,snnp 

.G'T'Sn 

M = 4-io\ a 

nrrran s?sidd nsv nmpsn pi nmyn "«pm .nnna’? ysian Ttmfr w no 1 ! nnznyuo .7 
Dxi ,ntpm *?y nssas nrx n^xum msvian nnpm .ncnn mww nx inmz? naD nyram 

.nmDD nNW ny nssin lnm xm nn tzzanuai 

ysmn nr 1 ? nvp nmi ,mw'? ^na ^pna nm jc ,v n’spai dd t ’nz? nna Dnzny rn ■frm .n 

nnman bw ysiaa ns” 1 ? ^pir xm pnxaP inan pnnm .norn nxw nx nyra'71 ,nnman 
mpmna mssm ns 111 ?! piorn n ct ns nyra 1 ? -pm ,mmpm 'pd'? mnpn njz? 1 nnnyn v ’y 

.nnr 
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14 iBO» ina» 


6 nira ni 1 ?HW 3 nna'? w 
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np'DDD - np'T'D 


1 rTbxtff 

»PTa sti'b tnan .nD’a 1 » v n’pDix niTnaa ,ypnpn tjd ^yo h = 20 m nmw mpDix pn?3 x ittd 


x nnD v 


.nnnn nn pn ^yiD mnn *?y. x = 15 m ’pDix pnynn 



? T’Tixd x “YnD nnt^ iat n»D .x 
? x “inD '?w npnrn nrrra ’na .3 


,73i3n niD*? Houa *?yiD a nna ^y .x "ina nnw la naun inixo . nnuao a nna Dnnmra ,-inx mpoa 


.nro 1 a n’pDix nnxn iP poyo^ ,’pdix ma dj 


a "ina 



? -i’nxa a nnD nnti> pr n»3 jx 
■ a nx xso .x nn3 y^D na mipin nmxa pma ypnpa yjiD ,a nn 3 W yn 1 .7 

•rmn; ’poixn pnynn 'm .TapaiDa ,ypnpna a nna nai* nnon nno .n 

ipnvn *?u? nnpiiDD ,ypnpno nnn Vn inaii nx nxnan ann nanyo nmxa oonti? .1 

npDixn 

.inV’Da *f?no3 nni’ nxp Vi'roo nay nnD nrx yapi ,nnmu? D’&nan *?y lonon ,r 


nipiH® 
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14 nppn |nan 





np':on - np'T'o 



2 rrt’X» 

-wp> umn ,L iDmiw mn ’V’sn tpm’? -nm win byn ^atrn yiaa dv ncra Tis? ma^n 

.(-man orn’? on’n -n«a ainn tyix) m noa *?yn idp miD 
idd» nrw T , a‘?nn ,’ionn nVnm .Dnmna nxinaa ,mpoiN nT^a nsmnn yi mnn .'tjhd sraamro 
.ainn a no’non nm? nx nna nmn "nasn ,Tsn f mmon nmn m D’ara 



: n*?3DD rmsia ,nman nissm f?tf? 



: nupn m nxnan nom innroa nnsi ,nrnn Vs? mtansn mrron rrttnn m aono 

1 u 

.— bw mspPDD cosa 

/ 

mnx mnso m nu mcnnn niwnn nx ^y 1 ? «n) nmx dTot pnnnna’? nnnon ns pnm 



*7W n’SpnsD cosa 


Pu? nn? ounoi ,(mnn^»n nmpin 


? 77“ nmtn mnaa is , 17.5" mnrn nmnaa - n’mni nnv n ,, Dn' , n mwwn mnn pm 

. L Dinn imK m awn ,inn nram 
jrtam nsnana nnon snr miasw ,msn nnm V» mVa’ran nmnn ma , Tisn V a snp 


.K 

.3 

.1 

.1 

.n 
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npoDn - np'T'o 


3 nbxa? 

DF -1 ABC D’yopn . m inoau; ]Dp n ,! ?yi, TK "iwo’? nsnsDn nV’oa mxina tos^ D’Bnnn 
^ i^inan nsn r’sp nna CD ynpn nxpn .\x k •'tarp -jiD’n mpa Pym osoinn CD ytopm jrtfxi 

•Tp 


m 



~iv nPmnn T*nxP yn, TK mn ,, n -mrtf? omo H nnnn nssain A nmpmn nnnan mmtya 

•r’spn rix noa xinty nnKpn’sn nmuy nuiy nnn F nnpaa .F nmpn 

A,B,C,D, F nrnpna nnx Poo nun 'tv amtyn n’jmsn , no nx nrua T^Ptn nPnnn .x 
xp mtntixn ox "+" nuntya Pon ]aoi nPnon nx xna .nP’oan imx ’7 ]no nmy xintyo 
. A nmpjn Pty nmayn nx xatoY? nxn .nooxna xm ax "0"-i ,nosxna 
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mpiH® 
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np'DDn - np'T'D 



m = 2.5 ig ,DF = 20^ ,fc = l m ,tf = 6 m ,^=0.6 ,CD = 3 m : pm 

.F nripjn ^x idyd C mipn n^n mYna nx .1 .n 

. F mip:n *?x iDmn D nmpn *tun. mYna m nt^n .11 

.r' , Dpn rap nx nc?n .* 

nnun m nwn .popnn pnirm pionn iivon dw yuP Pmna *iun, F mipnn nmxyn mnx .i 

.popna pnmntf nnxP n^n mr v’yx •’pYopnn 

nun nx innrrttn ,nnv Vm r^P mnp pyn ,pmx mixn nnx r^pn rsp^ nx iD’Pnn .n 

.A nmpina 

nmnmtn nrmna prai ix niai nm'’ ,f’Dpnn pnm-w nnxP pnn sw rtot • l ?n' , Dpan nmm oxn 

.nnon ? ampn nYoa 

ix, f *?x iama nr vop masr *iuiw raa ^np 1 ? Vo’ CD rapn^ aomxn nno nx xxo (nwn).i 

.rspno pnrno xvro’ nnxb nnm iamn nr vvp masr» x*7 
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np'DDH - np'T'9 


4 n':xu? 

'inoatp inVp .nn’JT moai L = 1.2 m id oin Vty inspn n'in M = 7.97 fe inooo> fy ira 
.loina ypnn, v = 400 M n , mw mi’non fyn n’pmx sais m = 0.03^ 

sec 

mmmmmmmm&mmmzmmmm 


X = 1.2 


v = 400 

m 

sec 

—► 



m = 0.03 tg 


/^ 777777777777 / 7777777777 , 

fc///t'S/SSSS//s'SSSS/YS///-J i 

l'SS/S/SSSSSSS/SSSS//SSSS/i 

\ss/ssssssssss/sss//!&sss, 

\sSSS/////S//SSS/////SS/, 



•~QQ~ ? miyxinnn -p’pnnn nnoini mjoan mniKn oxn .k 
. (loino y’*7pn ny) fyn t^i^ nanna i^k ,man nmin nx niyn .n 

? , man nmi 1 ? ny y’Vpn ny fyn inu m^y ntyan .oinn mnman , T > - ) ?y nntyyjty ,mioyn \na .i 

, ?aj 

.it mnt kso .ijxn ny ’niy'pD miiT nxr oinn ,nnun k’eo kkm f yn ^inuo 
! PM »P ? nnun K^n nsyj Kintyo Vptya mnyn ksoj ,(iDinn y^pn ny) fyn did DKn .n 

.insiKn nK kso ^k 1 ? ok 


■HpiN® 
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np'DDn - np'T’O 


(rpsia-in) 5 h’jn® 

nvsiom nvran iisna nun .-pp 1 ? nnxn mspa 'oina rspn .’psis rsp 1 ?“>=tin» ,m = 5 kg inoa® qia 

.(na'a’sm ’nrnn pran) .nnnan rmmna nxm»D, A ]mmm 



: ptn Ptr n'spaiss nim Pv ^ystt? Piptt>n man nx nsnn snn Tun 

ñ*i 



? t = 0 jnrn «)ian mn iD’n .s 

. A mrann ns7nc;a nm ,r’spn ymp ns saa .n 

,f> 9 pm pvn nPPiDn nvDon nvraxn m nsd .s 

. t = 8.4975^ jib *ron ^tt? nrnnm mmnan ]m m ynpi jnPn Tiisan tm mm .n 

nun nmnPi ,prn Pa' mspnso nun nrrnaP ,ptn P» mspaijo nian mpmP nnoia man .n 

•lorn Ptt’ n’spaiSD 

Pra) mmxn nmn na ? (rr>Di Vna) mimna mnn no ? f = 8.4975^ sana ^an nm’ pm .i 

? (iivdi 

. t = 8.4975 sec s?anD ^ian Ptt? murpn nnraxn nxi ,rs?D nnasn n’uoPsn manasn nx xso .r 
.a c y i i 7 DD nntt?w nPPiDn nrniKp nnr ,ni i?aiD prn tt/’tt? nYPion n’arasn pott> nsnn 
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np>3Dn - np'po 


(rrr») 6 

.ana ihk Vd mspa iaom aVsp ’pin ntmVts 1 nna p’x ,x 
2’M □ , nT>ntz? ran raran nD 1 ? ddid Pty a'nT nwix Vj? a* , mna D‘ , mt!;n “n^ nPaon .□ 

.D^JSD D’VlVODD 


nima pt 

(□p’) 

ViVoa orn 

xlO^ 

nT 

2.23 

4.99 

i 

4.07 

7.45 

2 

8.19 

11.87 

3 

17.56 

19.75 

4 


m3E?V tznra kP : dP D , ti>) .npsp Vtz? w f mr\ pmn m □•’T’pn n“?K □tt’ nvDDK •>□ nxnn 

(nn’n’ 

mn’ na atrn .W hn nn’ tPiPo» orriw ,mP7n naPn ddid arao PiPoaP rri’? oaan’? mm 

.nr priV nynn Vtp mrnan pT 

nnx Vti; r ViVoan orrn T mrnn iot nBKara mvonn naVn ddid 'm M noan ns Kt?a 

.(□nooo a’jrn'? tynra nrx) rnnp 
na*?n ddtd nooo nnr raop inoatp no*? ddid amo I0 6 fo „ iom» ’VAyo ViVoaa sa •pmV 

? iV nntff’ ik i:aa ppn’yoa nat 2 >’nti> niTnon pra Vira mn’ iVti> niTnan pt osn nnpnn 

.naon 


mpiK® 
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’SIO 11*1118 

14 iDOtt ina?a 


a*>tf??an niaiinDb nsrp 



•HillN® 



np'ion - np'T'o 


1 nbtft» xnns 

t = 2 sec •* 

v-7.5^ .3 

sec 

t = 2 sec 

a = 7.5^ .7 

sec 2 

,y = 20-l-x .n 

3 



.’n^p ’rfto» bv ,n "1170 nau? 1 ? .tbt» ip *?y sj kih ’o ,mr nsp bt>cn nonv o "nno 


2 ]nnD 


g 

47i 2 Z, 


viD’tv n*?vo ^nnKr 1 ? HKwa n'?3 ,, p cos a = — - - 

4tt 2 Z f 




•lipiH® 
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np’DDn - np’T’9 


: [ r/; , 


mms 

ViVSr ■i-r?:.>y-. 

‘ ■ >':" •••: •■ •-:'• 

.!:'•. .> v> : V :- :»• 

"-=■*■■ ■;. '. '-:•>.•' ■ ••'■. 

'"•.'V-r v ^ ».• £'.•.' 

• ’. < « • f ~ - ■'•yr . V» v f-. ‘. 

vv oS 

..=iii * 4 r «fcV? s -C', >.■>..: v.f$ 

C 

■■ :'.-S~'.'■■<$■■>:; <‘s. ■ ■-j? 

:;.., Vr^ : >J.VV'V • 


■■■•■ ■:'':■:-■, 

•: *:p?ri t * ‘ »' : :*V 

,r-vVrv^H..;v 5 

: ■■:■. 

' . •“ . 

■'v-V^vV 

■'* 

V ■.;■• ’ :,,:'•:•->: 

^.v VV .•; 

• -.v ' ; ; 

'■• *--V V :■". 

Tlv \.: :..-J••■:.■ r hr:J 
- ' 

- -■ ., 

•;■* •;.:'. 
WV- '• r . V« " i. ■• - 

C^J;N£m5; 

_•-._; '-•;. •’•• 
' r; " ; '•;■• • - 

W»m$ 

•mm&m 


V : J-•"••'>' >V *'**? 

V'Asgf?-* 

i=';jV 

:> :;•? >' V': tv^'Xj-' -'ii.: 

V.-V; 

V;.:.. ‘ 'V 


- . '.• •' '',. ' 

;v J: 'Zm'Km?; 

V;>V- 

=■■•■•• ;±. 

Vj'-'i 



■'J ;-V;<-r : ' V.: < 

:~V. ^.. vyV.vV ' V : 
<r-:' : ‘/% •V ; '-W 1 T'' 

-^nmms 




: nVnon 


'-. .'/■"' v;'V V: 

IBISl 

«®HP 

tfMb 

Iflpi 

wf»iSssM 

8 BHi 

1 


0.96 

0.68 

0.59 

0.48 

0.43 

0.4 

f[Hz} 

77 

68 

61 

44 

30 

17.5 

*{°) 

1.09 

2.16 

2.87 

4.34 

5.41 

6.25 

1 

f £sec 2 J 

0.22 

0.37 

0.48 

0.72 

0.87 

0.95 

cosa 



nmm nx na TO^nn .Tian Tivn y^n nn’iDn -wdd mw nnn 1 ? n*mia irorm mrawn 
T’D‘?nniT Vdd ,(±r sm mwwn nmr ia nt dk) .nymp mraw Vyn rma -nraa nv 
n’tjrr nxuw inn, 77° nmtn nriD p 1 ? .n , on , n nxuwn ppn id ,nnr> n'rra nmt ma'» 

17.5° nmtn nmaa nnn n:wp 
L = 1.73. 

0.4 /fc im n ,l ?jyD nviim irpn snr n-myu? ,-rsn atro n^arran nmnn 
jii* 7 »a 0 Vya no’m nmt m± Vonr arun ,it nmn 'nvo nmn Vd 
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np'DDn - np'ro 


3 rnns 



sec 


£ = 4,000^ .3 

m 

2.4 m .7 

•«■unipn x*? rspn mns mnnty n’>0D , 7xn nmtixn -o nrm wx> ryan .n 

A~m<CD <%~m .1 

4 n 5 ?»» vnns 

.nw33nnn ^nan matyj t£> mto&n nmiKn .x 

^roax =0.1125 m .2 

j’man nn^ ny v^pn ny f s?n tzm n‘ ,i! 7y i^dd ,mrn mn’nan ' , v- i ?y nntyjnu? nmayn .3 

.0 n^’n 

a = 25° j 

m’E?3 irN xm ,nm3n totzn fyn 'ratzo .n 

np^an n’sn a = 4.23 

tn 


nipiN ® 
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14 (nnn \nno 










np'DDn - np'T'9 


• ; 

*. 'Vy- ; <; V - 

iS8 J P 

•\CiTiS •«■••. V.V 


' ■*'. . : . ' " 

: 

:. v ,-v. i <\.v - ;-V' 

lfS; : ;; : ; 


i’Sm&vC'* 

^ V'.Vr. ' -•; ; . 


;:v 


3®ki3S3 

■-. 3 

m •; 

"H .;- ;> :T'-.'v 






(TV’rain) 5 nbsa? Tnne 

irra jmstpn fnsn nrn 1 ? mm ton p*7i /Va’opa xm *von ‘n? >jou; nmn Vra / = 0 sana •« 
XiKf? min nasia'nfttn au> Vsnatt' rron m ;nrnn nspn nrn’? n’m »pan p 1 ?'i mnn 

. x = A mp 1 »! n i n‘’ nnn 

. k = 5 n «m pspn snapi, ^ = 0.8 m xm mrnn nyniy» 


E lo lal ~ 1 -^J 

ryan pVi ,mrn xm pD nnxV td rron ,D”wn nm nm p > ?i, t= 7.854^ ynn 0 nm nmn 

nra 1 nnrn nun nx mnn 1 ? nma mnn) ’^tsn nspn iir* sa 
.(nam 1 ) nmrn naYaa ,man praa mnn nanxnm ,(n*7XDiP) rñ'h's nmn nun mnmn 
. 4> = o xm ysian nmi p*?i pnrnn nupn t = o ymn nm nrn 
: nsixn : mnma : mp'a 

a = ~(o 2 A cos(a)t + 4 ») v = -o >A sin(<or + (()) 

a = -l 2 ■ 0.8cos(l -t + 0) v = -1 -0.8sin(l•/ + 0) 


jc = v4cos(co/ + <|)) 
jc = 0.8cos(W + 0) 


a = -0.8cos/ 


v - -O.Ssin/ 


x = O.Bcosl 


m 

sec‘ 


.Ta 1 inpa 

jrtao^x n’anaxi nmrp n’inaxo naama n'7'ron nmaxn 


■ J total 


= kx 2 mv 2 _ 5-(0.48) 2 ^ 5-(0.64) 2 ^ fi 
2 + 2 2 2 ‘ J 


.n 


Ji 

.1 


0.48 rrnn insixm iiron 0.64 m rrnn mrrn» p n wt? 'mm 48 cw nvr ■pn .1 


.T 


•'•v‘ : "'■••:.: : ■• ■ ■•'• 

.'Vi'l"'>1 - ' r ■•',•?• 

.■■ ; ■••.- ’' ' • ■ 

■’•■■■:•. 

'srs.'-j--.--;.* •/:» 

>”/•«'-r 4 V'O'ñ- 
>r:^T r >/: 

v/<:■..' 
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np'DDn - np'T'D 


(n7 ,, a3) 6 nbxttf xi-ina 

: on 7*7Dp ’pin nt5n*?tp .x 

■in^ mpiana inxn nxso: tpaumtp moD il ?x arn na^n ’ddd *rt?oa .1 



o'noty nco» &'atrn av na'rn aaia nx nanaty ipn : anwn amotim pin 

.D’ntp pr •’mnaa nmtp 


n±> ama 



.2 


on 11 ? nw ,n , sna l n npma aaia tmx a’ao na 1 ? i aa , ia ’jty ^ napnn uat on 1 .3 

.ty^ty npma an 1 ?^ aia’on i 0 T» 7 n 


V^2 ) 


( T>\ 


\ T 2 J 


: n’pDp 'iv ’tm^tyn pinn 




T 2 ~ T i’-k : n;ns? nmsa n , antpan nx nno^ ,a i mtyn ammn pa nnti'n 1 ? ma 


R 3 

k=—' Y nto i an nny nx awm ,nm Va may 
T \ 


.a 


■liiiiH® 
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np>3Dn - np'T’o 


k = 


(4.99-10 5 ) 3 


2.23 


24.99 10' 


l !5 


km 3 

days 


k - 


(7.45-10 5 ) 3 


4.07 


= 24.96-10 15 . 


days 


(11.87-10 5 ) 3 
k — “ 


8.19 


= 24.93-10 15 


kni 

days 


k - 


(19.75-10 5 ) 3 


17.56 


= 24.98-10 ,s 


days 


1 m’ 


2nT 


3 rrr 


: 4 HT 


, w ,1 7urn pinr? ns d , d ,, p? 3 D , m , n nymKw ixddt piTpn annL? k -n ’any ’a D’xn iix 

.nVap 

T = 6.328, 


M = 


J days 

47tV 

GT 2 


2..3 


T =, 


4nr 
GM 


.*)’pa mn tmx DDiDn noa unw'? iisn on’D xin i ,, n‘7 'w minan pr ’D d’kti ias 
k>-n -mnan pn ,Vn nnna no , an -p» ,M nDVn ddid noa® Vdd 

.1 c y i yoD DiyiTff Ttnan p?a nnv Vrn tt nt fn'? 'iv mrnan i»t ,p*? 


.1 


.n 
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15 “ISOtt 177373 


6 *pn» nV?K® 3 ■nna 1 ? vr 
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np'DDn - np'T'O 


1 n 1 ?»» 

nriDsn nn’na m irrra twdo jnnn nnn ,nDinn nimn .araDn mrny mmra nnn 
^ nsrDp mmon nsa mn d nsna nnan thpdoi ,nown ’ss Ps? nmDa nsVin amoo i?sid .ms’nnn 


. v = 126^ 



'jy ns^n nmDanu? ynno nvsij? 2 nm pVi ,nr wdd s?dpd nnmon mn , no’? nas?» nm nsT mmno 

• a ~ 4 _m_ n5r) 3p nnxnn s?s xin -\mi ,nnnx c p-ia'? noitt'n ssv ,mD 

2 

sec 

•Tna 1 ? -imtt?n sst' id snnn mn t = 0 

•">nnnt 2 ? ?c n’s 1 ? ohd ,prn 're mrpaiBD mnnon *?tt? narp’o nn nod .k 

•nnnnip x ms 1 ? on’n ,iarn *?ti’ n’spnsD nrmn 'm narp’a nx xod .n 

nr’sn np’ooa ,nsr mmnaP nnsrmn. v = 180^ nrn mmn n’m’an mmnan ^nmno mmoa 

h 

mnmon nnman snosP rm?om ,r'sn*? 

? mPa’opan nnnna 4 ? rnrnri ny’?a ,iman nPnna pr nan iin . i .j 

•nr iar pno mn n’sinan nx nvu?a xp mran d nxnn .2 

.nmnon nx i’ipo xn db? s?n*? ns?i ,mnaP -ioia?n *?b? rnmsr s?na iDis?r 2 ? iarn nx dct .7 

s?na ,prn 'm n’spnoo DDD-in w nnna m nxnan ,0 ’ts nonya nmxD nn? ouno .n 

•nmoan m ni’taa m ,, n inu? son 1 ? isn / = 0 


'lipiN® 
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np’DDn - np'T'o 



nvr>n» m -isn» ran tpan .-nsv*? mmoan im*? noitm po» ,n’m»»n no *?v no^-in nr'an» vm 
.nsy*?. n’nsan anu’? novrn p’otp unn» ,inn’sv nu i»?n ’"?© n’vpnon nvaioan 



-itpiotz? snr nx ,-n^u 1 ? n 1 ? p’o nowntP uam» msv 1 ? nmo» 1 ? np 1 ?® prn ns otun n 
.n’-io» 5-3 o"nd nno»n ns nopy mmn ,nsvi mnoan 


mmn nmoan 



imaana nno» 5 nnxtv m«:n : nn’svn wn 


? msv 1 ? n’no» 1 ? i»’o noitynti? yann» poonn ’ati? pn ’Vn’opon pnn»n mn n» (m©3).i 


\ 
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np'iDn - np’T’o 


2 nbx» 

nm rmpri xm A nnpsi. R = 50 cm novn» ,,*nyp y\*m np*?n» ,nmma om m wom «ya 

hk“i) V’froan nmnnn nxx»j C nmpjni ^iVonn i^onn nxsaj B nmpnn ,inyi:n ns «yun V’nnn 
.a = 36.87° rfrmi ,B nmpn kru nin iaw vn 1 ? nmxn» , 0 ’unnn raBioan a nmrn .(n’iynn 


m 



.(nmxnn nx nrrn 1 ? ym r«) ? V?^ nfnmn nsixn 1 ? »pjn njn«n nnr ,W?oon *?y nnpa rrra ,k 

.(nmxnn nx or&Ti 1 ? yns rx) ? ibty mp’rpon nxixn 1 ? *jun nxrxn nnr ^i^oan *?y nmpj lrra .3 

^ n’p’rpan nsrxnn Vru 1 ? D’xna ubm mun .O’anx uti? iud 1 ? . h -2 nnypn nmnna *yun mu nx jbdj 
. h n’spuoo nun 'iv rtmnn nsixnn Vnu 1 ? D’xna ^xntyn *pm, h *?» .tspjido nun 




nun *?© n’Vx’-nn nmxnn Vra nun *ro n’pnran nsrxnn Vra 

nnypn mnnn» rnnu n’spnsD mypn mnnna rnnu nrsprao 

.A,B,C nmp* D’B’xnan nsixnn Vmr nnun nx tu ^oo po j 
.A,B,C nrnpano nnx bnn , Qrni Vra ) ^un nmxn m» xxa .7 

. /«# -o Vmn rran ,C ?mpn nnypn ?v fn?’ nun smo raon .n 

*?s? fn'?’ x 1 ? xrniy rx ,n’nnn» ,B nmpin ^y» /Hg'-'? niwn moo mypn Py fnV’ *iun oxn (nTOn).r 

? V?ra nr mon nnypn 


nipix® 
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np'DDn - np'T'D 



3 rrbs® 

. a w «03 mw yoit 2 ?» ttttb *b> Vy ninnp mmDa F’Vnn m inoau? *iu 




n’rtyn .p*nan n^yo 1 ? t 7 , npa nmvoty ,v 0 mn’rnnn niTno i 1 ? D’p’jyoi pman n’nnno nmn ns D’oty 

.aipon nxtnn nsy: nun mtzz’ro 
.ujyatff inxV mm p’Vno xV nun inno mon .0 

? 1X17352? 1571U1 13V 111101 'P’ltf? pm» nt’N .3 

mon ynP Pmnn nu*n ,nr352? t i’ 2 ?no iinnP P’opnn F inop mo rto a*rys» ixy3 *twrw intf? 

.’l’mon 

nmnn'? ynn sV riy *tww n3n) ? 7 ptn piD moyo nui m m'pxty mmnon Vro ino .i 

.(•pnon 

!p »3 ? i *v , yoa nxxoti? mi’noo piion n’nnn 1 ? sw *iun asn .n 

. t yn iy pmn inyti? pnynn m xxo .1 (nwi).i 

^ip^n mon ^tz? *)i 3 ooi 52 ?i ,pnon mnnn’? inno mxno y3 nra t y3i lytz? n3n .2 

yui nui 52 ? iyi ^yo F montz? yjmo ,inytz> pnynn 'm n’xp^tDo nin ^y ^yotz? 

? 130 » p’on*? p ’3 no ?.rrrw nm 1 ? nnno no5z?n myot 2 ?o no .pnan nmnn 1 ? 
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np' 3 DD - np'T'o 


4 

Vd noo .TDtr mon n , poiN nPoa ’jy nnrao mprmo ,2 -i l ,nPiy ’ntp ,r , a 1 ?n *pyo > ,, io i 3 nmonn 
0.3 m miPira rn3« »m,£ = 140^ Vipyiop 'jyorsp xsa:irfrasnpo.M = 2.8^ im nViy 

Tintya i’oPnn ."’nPnnnn oson" int .pPx noinn irx px ,mP»n ny ynao xsai pspn .(n i tpon nxn) 

•ffrron rrirf? m»a pi ,(nniMa) mpjyn nx 



nsan" p ,mpjyn nynn pPnao (tp)nawa ,pnP oprann 1 -6 oPmn no>u? poa (P’x) nrx .> 

? rspn ay yjoo ttk nPasn mty osa 1 ? ny " i n 1 ?nnnn 
•rspm npjyn w 'iv nPnion naoan mmxn . l 

JiPayn mu’ *?ty PPion yann .2 

.1 npjy Pty y3nn .3 

.nPiyn i nty *?b? nV'pion moppn manatcl .4 
.2 nP?y V® n’orpn ntnaci .5 
•rspn *?tp n’ooVxn nPx^oiDn n’inaxn .6 

.rspn p impmnn nnx 1 ? ,npjyn *?tp nppon nmrpn mnaxn nx ou'n .o 

•pfr> .r’spn p nmpmnn nnxp ,2 n’OT 'iv mn’nan Pmi nx xsa .a 

r’Bpn 2ty rivnn tbpbP mw r’Bpn Vty prDn my^) "Tpnnnn asa'P nonyan nx nrna m/Pnn 
’nty nx nnntya i’aPnn. m = 4.4 kg nnoaty nPptra o i D i oia 2 nVayp oyan px ,pnPnnnn iosao 

.(nnuaa) npjyn 

mpnonn nnx 1 ?, 1 ,-p» 'iv mmnan 'rm roi 2 n’my Pty mrnan Vra pn orrn nx oum 

.rspn p nPoyn 

.rmpn p nmpmnn nnx 1 ? ,2 n 1 ?^ nrman Vra nx otz?n .n 


niiJiK® 
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np'iDn - np’T'O 


(n’'3'iam) 5 nVx» 

jrmana nVippan jfripa» rrrnp imnnn inupm ,nsropmip* ii^yn mupn twp' , ojk n>P 

.IDin *7W n’xpsiDD n’^ipu’Dn mnoa nx ruD Tasto Tian 
.n^yD • ) d'?d n'7'pu’Dn Vty nsnan ax ,, a niTnan tu Vu? ovnn pion 



.(^dtd) nytD xm r Q P n tsik t = 0 ynn o ,isno k TD i ?n 
.(^D-’opD) ona Kin r'spn tyik t = 0 snra o .pno n Trf7n 
.onan-iDmxi mysan idtk *?w yuiDD xin rspn Tns t = 0 vmn o ,isria a Ta*?n 

.-jnT’nn nx pD3 ? pms o’TD^nn norfrffD ’a 

? rfnpu’an *?u? nmann mnnn ma .a 
.nmann 'iv (nTD ,l ?DDKn) nynu?an ma y 
iD(i? yn *7 ny t = 0 -a iDin piD nny ,iatn n’upnDD n^iptpan mpa nx nxn’u? nn aano .i 
* 7 ty * 7 ptyan -n , u’ nmp 13 mnn mpDn n’u Vty in’tyKn jV?7pu?an *?u > nmsn mu? mD ,, noD 

.n'nva ’s^n n , n , > , m , nn rniai ,n*?7pu>nn 

n’nann nyuna nrunan iu *?w a nuixnn nxi v 0 mn’nan nx nanoa mipia “na T’D‘?n .n 
nampn nTpsna n*?® pnynnu? ,nnnx nTpan *yoa v, niTnan m ou’n’? nnoaa .nuiu’D 
.pai ? 7aiu’ , n nma pns TaVnn oxn . v, 2 - v 0 2 = latsx nnoun u’anu’n T , a 1 ?nn, Ax xin 
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np'DDn - np’T'o 


(nroD) 6 rhm 

n^’D^n nswn i?=10 6 m lom ,htddtodx pn m ddi* .ttoi dd’? ddid -isino Tus’?tp a»anna 
^ (nDiDn ijptd) R nm.M nssain, A nnpj» nrruaa ttob tu . g = 8 m xn ras ^v mtpsinn 

sec 2 

.DDIDn ’3D 


R 



r\± DDID 


. A nnpn mtysinn nV’Sjn renxn m dot .n 
iv A -o msrunD ,ddidd TDnaa ipnna 'm n’spnsD inn nsixn m nnnan ,mpa nna dddd .d 
•Ididdod nDanon m^y n , oanan n’iDnn nx awi .ddidh ddd Tnsras 
"’D nDim, A nnpaD n , B , oinn n'? , DDn nsiKnDt .ddidh ’jd bvu? mpsinn n l ? , Qin nswnD my , n (nwn).j 
50 ° S ec <t< 1)00°sec ,n*n dd'd , dsd my’jD ran ny ,imnno’ m» «run rfroj pi 

.DDisn ’jdd Tun ynD nDty nrrnan nx Dtrn .7 
yna inn mmo 'pto nx nm , n nntDn nmsn nxnP d’kdh ammn nynnx ■pDa pm nrx .n 

? DDisn 'w ypnpD iny’is ym nyt ,imnmy 




: D ,, pmiy id ,min n i ? , Dj pr nnnynn nnr p ,, 7 1 7 inuty nxnm ,n i’yoD nnnnti» qmD nry’n (m»n>.i 

707^ <£<l,000 sec 


HipiH® 
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*»sio iiins 

15 "isott insjo 


a^ran inarinsb "narp 
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np'DDn - np'i'o 


1 nbxtr rnns 

nrm ->35 *?» nD^in nmD»n nn mipn vrmn nxi ,n’3iD»n rai3n proa x -n ts nx nnaa .n 

x, (?) = 70+35? .w2Dn ■’VnyD msnvn 

x 2 (?) = 2 ? 2 .2 


t\ — 12.5 sec .1 

•*i (?) = 70 + 35-12.5 = 507.5 m : n^Dfin n»ip , a .2 
x 2 (?) = 2-(12.5) 2 =312.5 m : nT”inVi2? naip’a 

.n^nan nx nrn>n x 1 ? fny nrm 

? = 25 5 


.1 


.7 



•"0»’? ^ P’o tdhwiw »ma 13^ tdvd msy n^iDan .i 

^max=48.75 OT .r 


•lipiK® 
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np^DD - np'ro 


> : - ;i? '^rf.j'i ' 4 : * » ■/ 

••' •'- .' ■• .. 

'*{. ... .;.. >' •. 

-'■■'■•■ •’ ••• 

';-• -:#4k?'A"': 

^mmK; 

: : 
... : ':';:■ ■ '• 


i f •7‘" -<• v£\.V*vj ’--- : 

:'.>V'.m';.—V 'V' 

v 

sHiii 

5 ■:•-;■■ ‘" 

mm 


tn ■.. 
vVil»; \ 

iiig-,;. 

o 


2 nbs» rnns 

nti qu? n^N’nn nsixnn p 1 ?! ,’p’tmn liraa mo rx ’D ,n’p’U?» nsiKn *yu 1 7 i’K C nmpan .k 

.tyun tz?’n»w n*?ipttfn nxixnn 

noiy*? .pK’-nn ynpa np r , xi ,0 iro n^mn nsisnn pVi ,0 iro *iun nn’na A nmpia .n 
n*?ipu?n nsixnn .naian nmKn nx Qtt? btjtd *iun' id 1 ?! pmnn rro Q”p ’P’^an ™ nxt 




.noa ’d*?d o, = 10 OT : n’p’tpon nmxnn iro n*?iptpn nuiKnn A nmpn .n 

sec 2 

Piyan tana ’d*?d a c =20 m : jv*?tcmn nsixnn tm rfripam nsixnn C nnpn 

sec 2 

.onznna nxinaD, J3 = 20.556° ivpdd, a B = 17.088 „ x’n B rmpn nsittnn 
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np'mn - npTo 


*T mV 

N = mg + - .H 

R 

, mg-n Vm nun *?y nym 1 ? mypn m rron p 1 ? .’nrn Vra nsoim mg-b nw Vanun 
. mg -a *?m nnt’ mypa *?y nnn ymVty mon ra ,por 2 Vty w*?wr\ pinn 
.B nmpin *?ya mg moa rn*? 1 p*?i, 2.4 mg moa B nmpp mypn Vy rm 1 ? .1 

3 iims 

.x 


N banm mo 



P 1 ? -0 xm i’Vy n’Vyisn mmon Viptyt? nn ,msaa nxtyi nu dn - ritrpa Vty iityxnn pinn •'d'? 

.0 xm iim Vy Vyisn Vipam mon 

nmon mo Vty omnn *?y nojna Pampan ’ooon niomn mo m ,nnm pPna x 1 ?! nsyj pun .o 

^mna 1 ? Vupan noion mo *?ty omn 1 ? iasy nx o'-xna ■pomn io 1 ? .noa nnrn pim nx ‘ityiat^ 

.nmiao nxtyi «yixm 

Ax = —^— .31 

4gsina 

Ft 

v t ~ -1 

m 

ionyo nw wpn iiomn m ,nyiop mnmao yxfr iw nixn PiyD 1 ? Vnn F monty nnx 1 ? .n 
untmy mnman nmxo pnnan nmnn 1 ? mr nun p 1 ? .pnna 1 ? Vmpan noion mo Vty oun 1 ? 

.n T>yoo 


mpiK® 
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GULll ClCUl £V 


np’JDn - np'T’o 




■'irir’? m miB» ,H”un ^y ^yoty ^iptyn mon rrnny nx im» nm*? nnnn nmm 
.’piyB’? ^nn F momy ynn» nun uomy nmrpn nnmsn 

4 nbsty rnns 

: on nfiiyn nyi^n “i*?na3 o’-mm mVmn .x 
.f’Dpm nton 'm *?iy nV^pn rnaoan nnn^xn . 1 
.mViyn ’nty Vu? V?iDn y^nn .2 

^kjolal ~ 6-3j •” l 


V =1.5, 


l V l| 18 

N=°- 7 ^ 


(jT>aia-in) 5 n^Kt tr yrm 
.pms n T ! a’?n .N 

xm iDO mpoan .0 -’? mw nViptyan mnma, t = 0 yann ,nmn *?y nanonn ,n ,, tyxn : nnon 
n^iptyan mmna nyunn nPmno ,n’3w .nyunn 'm nspn nrnpaa nnxo nxum nVipiyanty 
ina) nnyian '?w iinnnn nspo nx’joj sm p 1 ? pbya ■ , d 1 ?d mvnn pvom ,(inan ’D *?y) nmvn 
lioa ,C?ptyan ’tpip nmpa 1 ? nnna nnrn *?y nvimv ,n’irn nmxno nya nVip^an ’d m nai 1 ? 

.•>’?a’OPD xin t = 0 -3 rspn nmxiy yoia 
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npMDD - np'T'D 


/-; = 0 . 125 ^ .3 

o Hz 

A = 15.3 cm = 0.153 w 

: twi .7 



ronann w ,nm»-in mrnna .mnKn-mw nsrun mny n»’xnn, v, 2 - v 0 2 = lahx nnoi^n .n 
Kin ir nnom anzmn p*?i ,i»rn *?w n’spnoo n^n^o nsixnn ,nr nnpan 

(nr>a3) 6 n*?sa? iinns 

s\ = 2 „ •« 



no’nn 


.n 


nipiN® 
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np'3Dn - np'T'O 


500 < t < 1,000_ : n-”p7a ypipD inyjD yn iyi vrnntt> yjno *iwi nP’w pt n 

SCC ' SvC 

v = 2,828^ .1 

sec 


: nnon .n , xnan «psn xm 4 nsoa nna 


nPnn, A rmpaa nnop nmxnn ■o a^Ti 1 nx nnV’sa i’rn&n pvn minn m nxna »pn yis’ty 

.nsmn ypnpn as 1 ? omnpnau? Pds 
. a’Kna xn 1 *pi pPi ,irap yis^n 1 *pja 
.D’xna xP 2 rpi pVi ,inana a"nKi nPnnnn mm snsiffn 2 *p:a 
,iyan mnmp ynn nsisn un a p’xna x 1 ? nn ,0 xm nnnnnn yimum 3 nmn 
.namnan nnnzmn n pVi ,prn ay V 11 xim ,pp nVnnnn yiD’iyn 4 nmn 
nnPmj iPnnn nmn pnyn nx imi iatn mtf? pmn yn naum 



.n 


n 


Vmnnvnsp ,-mawnmtn nun rcYnyan nm .R = 10 6 OT xmprn n’sP nmn rnnatnn 

.noa , s , 7n myp imn a, R = 10 6 m a 

n* 

^H> 10 6 

2 . 

2,828-T>2-l0 6 
t> 707 sec 

.rfj’sn pr iinnnn aonn nx rnsv inm ,f = 707^ -a nnr Vm nun 'nn nPmm pr 

707 ^ < * < l 000 sec :Q, 1 P^» 1 * 
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niKnoia 

D^ainai 
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np'DDn - np'T'o 




ib-mi yinpn nn 'iv miiy 
W = F x Ax = FcosGAs ,As = lAxl 1^20 


E k = jmv 2 


ri’oi>p 


(7>nN n7\s>) nnniD n>bN^)Dio n>mN 
U 0 = mgh (U G (h = 0)=0) 


U S p^ ^ k (Afi ) 1 


n>DpbN n>>N>^)oio n>3DN 
) 2 (U p = 0 >iD7 imi) 


W hh = AE. 


n>77iN-n7iiy oooo 


D>7D\yD-N^n ninnn bipo mny 
(nbbn n>oD n>77)N — E) 


W . = AE 

amonena tO 


ñ AW 


P - At 

ymno poon 




f 2 

7 = f Pdt nmoD nii bo ^pno 


7 = P At yinp nin 'iv ^pn» 

P = mv yin 

7^ = Ap yin-npno nnon 

vm 7 id>o 

m A v A + m B v B = m A u A + m B u B 

n>7DD-7n n>oobN nioimnn 

V A “ V B = - (U A - U B ) 

>bNt>N M b\t) 17710 

n nbipbio '?v nysiDDn n>t»>pn n>37)Nn 

E k = -|kT >bN 7 >N 


n\y> ip *)7iNb> nyun - np>o»i>p 


dx 


v= dF 

n>yn nn>no 

dv 


a_ dt 

n>yn miNn 


n>;iNn-nii\y nynn 


v = v Q + at 


x = x 0 + v 0 t + -j-at 2 
v n + v 

x = x 0 + —^ 2 —t 


v 2 = v 0 2 + 2a(x - x 0 ) 


V = v — 

BA B 

A on>i B P\y nn>n» 

V 

A 

np>oi>T | 

w = mg 


F = k Afi 

(>do>n nii bno) pin pin 

f^uN 

s *S 

*liD>n niD bnii 

’DOTD 

z 

M 

fi 

, M 


ZF = ma 

)ioi>) b\y >i\yn pinn 

- m 

P= y 

7 Din ni£)>o>i 


pooni n>>73N ,ntiay 

>7> by X 7>* 771N^> ym 711 by n>oyin n 7 iiy 

iiii>di ynpn F nii 

*2 

W = f F x dx 


'llplN® 


ciduniu icuic.a 





np'DDD - np'T'9 


v = -o)Asin(cot + (|)) nn>nw 

v = ± ©-/ A 2 - x 2 

a = - to 2 Acos (cot + <])) nxiKn 

a = - co^x 

T = 27 tyÇ Tnnanim 


T = 2% J- (n’onno) nowo nbuion 

T S 


nmao 


TbDp bvy ny’bvyn pinn 

Af 2 /-\T 2 ; 


F =G mi r 2 

r z 

nT’ion nn bT» 


n’TDiD n’bN’imnD n’^iiN 

GMm 
U g r 

(U G (r^oo) = 0) 


'byy'o pnb bvy n >n»t 


E ^ = GMm = _ ^ n’onp 

E = _^m nbbiD 

m>iD htv) n»^miDD3iD 

§B = §A ~ a B,A 


pV = NkT ’bNT’K n bvy DSDn jiniw» 

np’Dniimnn bvy )WNin pinn 
AU = Q + W 

nv*mn» nivun 

CO = 27lf=^ 

n>b>y» nynn 

_ AQ 

co=-^- nyiii»» n’nmt nn’n» 

(n’PNm) n’bDDnoni nywn 

v 2 

a R = T = (0?r 


n>n>m nn’nioi nnip nn’n» pn i\ypn 
v = cor 


n»iu>o n>)i»*in nyun 

- cx = ma 

nynnn nnvivy» 

ro 

w = Vm 


x = A cos(cot + (j>) 

im-mpn nnon 


nvv*Mo 4 nvp'?K 



1 

np>DDD11DpbN 

E 2e 0 80 4jck 


F = k^ (p’TD) pbip pin 

’mip) 'iyon i’io ’Pnvyn Pn’iodid 

V = ky ' (V(r-»~) = 0) 


lc — ^ Q • 10 9 ^ m2 

k “ 4 tce 0 “ J 10 C 2 



F , 

lyo» Pvy n’bmyn n’bK’’ODiD n’niN 


E = — ’bovyn nnvy 

U E = qV (U E (r— >oo) = 0) ’jmpj 


’mip) )yDD d’dp ’bDvyn nTvy bTi) 

U = Iqv )iyo *i’bi)D bvy n>n)N 


E = k4 

r z 
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np'DDD - np'T'D 


w niiD 


V c (t) = e(l-e RC) 


V (t) = y e RC !>ip npnoa >vj*i nnn 


>M)K> nw 


HTDD )VDD bv ^VIOn niD ^TD 
F = qvB sina 


HTDT DTT NDIi bm 'py ^VTDH nTD i?TT3 
F = I/B sina 


D>>n >td y>2 qnTN m>n>b mon '?d> 

F Ho ^1^2 u 

1=2ñ~T D^>npn D>DTTN 

ia- 7 T-m 

2 % ~ z 1U 


B 


' 2jir 


B-M.Ç 


>D3M nTW '?!>) 
Ittnt td> b>n n>nD 

pT ’biytt T51DT 
(nTD>*D N -T R DT’TT !?V3) 

nDTTN n>nb>o -|Tm 
(nTD’TD N —t L *pTN n!?vn) 


n-Myitt tt"io 


<|) B = BAcosa novyD -|TT >omn qo\y 
n ddd!> ‘pdttt'? nT\yn )>i n>mn -a 


e =-N 


dt 


nTDTD 


£ = v( ± B ± 


1> , ?TD b>m mDTD D"N1 

nn>nnb ison iTT’in by b>nn bD>n-/ ± 
iv>i pT>ii >DT3«n nT\yn i>n-B ± 
nyTDnn ttd>d!> 


'pbmm HTDTD D"N1 
£ = — NBAco sin(cot) 


£l3 
h n 2 


>!?nt>n >NT\y 


c —— 

L.- y 

*?Ti>pn miTn 

r _ e 0 e r A 

d 

mm!? bip '?v bTi’p 

f 

II 

1 

\ = ~f A E * 3r 'bovynnno 

bip nvnTb )>i >bDDnn nTDn bTTT 

E _ V AB 

E “ d 

1 2 

U = 2 CV ^ )Ty d ^ip n>nw 


bTpD 'lTl’p 

1 -v 1 

C T ^Cj 

ttdi D’Tnnttn D>bip b\y 

c x = sc 

b’iptti onnnon D>!?ip !?d 

’i>ttvyn mt 

i = ^q 

1 dt 

’yTl DTt 

v M = Ri 

DTN pTn 

R = PX 

!»n bv nTTTTnn 


nbvpvy nnTTnn 
R x = £R. ttdi D’Tnnon dh^t '?v 


R. 


[-=5]r: ^>ipm Dnnnon d>t>j b\y 


To 

< 

> 

II 

Ç 

T 

’bovynn DTtn mviy 

p = V I 

AB 

>!>ODn pion 

V = £ — rl 

V AB C 11 

D>pnn nno 

Se = SIR XI = 0 

qTnn>p >pTn 

’bttvyn bTyni nTTTpi >n\y i>i nno 
V AB = XIR-Ee 

i(t) = I 0 e RC 

bip nnyDi >vi~i ait 
Tnpnn tn 


'lipiH® 
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np' 3 Dn - np'T'o 


ittim mnp 


E h = E t + B 

ph k 


nopbKiDiD Op£3K 


1>y*wni owNn 


meV n r n = n^- 


E p h~ E f -Ej 


inn ninin 


p>n dion 2 n>3*iiN mm 

E„ = -|r (U. = 0) 

2n 2 k 2 m e c 4 m e e 4 10 ,, 

R =- .. e = = 13,6 eV 


h 2 


8 eg h 2 


'inopbNn 'iv Dnnmn D^ibDDn >Dim 

•jD>Dn D 1 DN 2 


r - r.n 2 

n 1 


11 4ic 2 m e ke 2 


= 0.529 A 


X = 


h _ h 
mv p 


»n2-nn nnon 


AxAp>i 


nw2iin->H pnpv 


AE = Amc 2 


n>niK-noD mb>p\y 


MeV 

AE(MeV) = Am(u) • 931.494 — 5 — 


dN 


= -XN 


dt 

N = N„e’ u 


>2>opKim 2 ipn n 2 >y*r 
n2>vnn vnp — X 


R = AN ’2>OpK1>2*l HpD bo nib’VD 
&n2 


T m~x 


o»nn n>snD pt 


mo»iN2 np’ooiN 

njSinO^ = n 2 sin0 2 t?lD pin 

i + i = Y nioivn nnoii 

H: | v I 

m = 7 J 1 - = f-H- n>np Ttn>7) 

H 0 |u| 

c = y nmv nonv 

D»OM»1*lOp^N1 D»3Dtt D>1?3 

v = X,f nitno 'n nn>n« 

sin0, n 2 v. 

. ’ = 2 = — 1 m> 2 \vn pin 

sin0 2 % v 2 

D>2Wp 1 >ni^pW *m >>22 2Q1V 'n 

n * 

C = nj 

>iwd ni 22 Nnn 2 d»wni DimopD >np 
vdid->iiw (nnvi) nmpa 

Xn X 

sine a = jf = n± 

n 

nnipn >idd ni 22 Knn 2 did>i>d >np 

vdid->iio 

sin0 n =L- = (n-2)d: 

4^ = A nnoii 

L d 

no>pv mP 2 ni 22 ^nn 2 DiD>opD >np 

sin0 = n-4- = nN* X 
n d 

n>n> p*rt>2 nn>pv 2 nniir >np 

, x „ X 

sine n = TT = n w 

n 

E ph = hf I 101 D n>niN 

12400 1240 

^-M) -u„„n 
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mayo nvii»yo 


np'DDn - np’T'O 


:n\y nnnn m!»>o b\y iin’pn 


:nb>iN b\y >Dnmnon im’pn 

x n + i~ x n + v „ At + i a n At2 


x . ~ x + v At 

n+1 n n 

V n + l~ V „ + l( a n + a n + l) At 


v . * v + a At 

n+1 n n 


D>VU|7 

(•mnn n^nnb n>\y)ovym ,yi*pn ’JVD’in pmnn “imi pim □‘>niu»n D>ynpn ony) 


*py 

nn»n* 


yiipn o\y 

6.67 • 10 _n 

N • m 2 • kg' 2 

G 

mHD’inm ynp 

9 • 10 9 

N • m 2 • C" 2 

k 

pbip pinn onpon 

00 

O 

<r> 

m • s~' 

c 

pm niNn nm’nn 

1.257- 10 -6 

Hm" 1 


p>nn ni>b>nK>nnD 

8.85 • 10 -12 

Fm" 1 

e 0 

p>nn ni>nop!w>n 

1.60- 10 - ' 9 

C 

e 

>mo>n >b)D\ynn lyonn 

6.63 • 10 34 
4.14 • 10"' 5 

J • s 

eV • s 

h 

piNbo ynp 

9.11 • lO^ 1 

kg 

m 

e 

■pnopbN non 

1.67 10" 27 

k g 

m 

p 

pomD noD 

1.67- 10' 27 

k g 

m 

n 

imo’ii noD 

1.38 • 10" 23 

JK- 1 

k 

p^in yinp 

6.02 • 10 23 

mol" 1 

n a 

mnniN ynp 


nijHKlS) 


250 


cmuNiir ictnc.a 







np’3Dn - np'T’9 




r?i-> * * f I 


S^f« 


5-y i Ç'ri=i:i 

^mrnz 

vvf?v: Cv 


II® 

ass 


ni>n> 

p>0 

*n£) 

F 

1£))DN 

A 

D1N 


obii 

V 

nboo 

T 

>i3n 

H 

X* 1 » 1 

Hz 

bpoa 

Pa 


jm>n>n msrp oivo 


rmm 

p>o 

bV3 

J 

obp IIIOpbK 

eV 

D , ?11 piOpbN 

MeV 

DN1 

w 


mol 

oinbs nbyo 

°C 

pnbp 

K 


C 


nn>m paonop 


n>ai3K 

leY = 1.6 • 10 -t9 J 


m£>um>N 1 = 1.01 ■ 10 5 


nT>n> 

)tt>0 


m 

D1DD33N 

o 

A 

D13lb>p 

kg 

01 ) 

g 

n ddd rrpn> 

u 


s 

nv\y 

h 

pov) 

N 


1A = 10“ 0 m 
lnm = 10“ 9 m 


lu = 931.494^^ = 1.66 • 10" 27 Kg 


■I-v-'i'i >.'■■:.■ 

••'V 


t c =T K -273 


m 

1 kgjn _ j. 8? 10 2i M|V 


rnmjm 


nvoono niKnou 


AVv v.-/rv yV >;;/• |> j 

!; •'>'^?f^'i-’, ;• '.--. 


ihd nm 

2tcR 

b>vD ^|p>n 

.'•--, •<?• '. ;•■/■ > ' >• v 
r.- . " • . 

•'it-v/.V'V • ,-.-«Wi:V.; 

■ . .y. ■ :.■ 

V<t. i 

sin0~tg0 

rroop nvmb 

tcR 2 

!?i>>vnovy 

/ v’; >''.. '••?,: -v-;: 

V. •"-.: ,v ; .; 

sin 0 « 0 

D’iN’nn nuop nvmt> 

4tcR 2 

11TD >3D noo 
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np'3Dn - np'T'o 


m>m nniN by 


Timn i»t 

ilbvio OI’TI 

ovn 

nt»D 


(ntnn’) 

(m) \7N71 TITD I’IO 

(m) 

(kg) 




6.96- 10 8 

1.99- 10 30 

\yn\y 

27.3 

3.84- 10 8 

1.74- 10 6 

7.35 • 10 22 

m> 


nDbn omtypn o 


*mn» i»? 

(D’jy) 

ysitt» VlbOtt OVTT 

(10 6 km) 

tmn 

(10 6 m) 

noo 

(10 24 kg) 

DDl? 1D1D 

0.2408 

57.9 

2.44 


(Mercury) non ioid 

wm 

108.2 



(Venus) ntt) 

1.00 

149.6 

6.38 

mm 

(Earth) 

1.881 

227.9 


1 

(Mars) D’TND 


778.3 

71.4 

1899.1 

(Jupiter) pix 

29.46 

1427.0 




84.01 

2871.0 

26.1 

86.98 

(Uranus) DUTIN 

164.8 

4497.1 

24.3 

103 

(Neptun) poo: 


o>TnN o>oioni o>|7>pbn nioon 


u-3 ntmn 

oiONn 

1.007825 

*H p’D 

2.014101 

2 H DI’TD’H 

4.00260 

4 He Di’^n 

7.01601 

7 Li DTn’b 

12.00000 

12 C pno 


MeV 

c 2 -a noon 

u-a noon 

p’pbnn 

0.511 

0.000549 

piDphN 

938.272 

1.007276 

pono 

939.566 

1.008665 

pnom 
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